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Bacterial FHbs 
 
Azotobacter vinelandii gi|23104720|ZP_00091182  393aa (1-144) (Gammaproteobacteria)             
>Azovin Gammaproteobacteria 
-----------------MLTEQQRAIVKATVPLLET---------GGEALTSHFYRIMLAEHPEVRPL---FNQA-----------HQASGEQPRALANAVLMYARHI-----DRLEALGPLVAQIVNKHVSLQ------V-----LPEHYPIVGACLLRAIREVLGAETA---------TDAVLDAWGAAYGMLAELLIGAEEAAYAGAAV--------------------------------------- 
Bacillus anthracis gi|30261545|NP_843922  403aa (Firmicutes; Bacilli) 
>Bacant Firmicutes 
-----------------MLSEKTIEIVKSTVPLLQE---------KGVEITTRFYEILFSEHPELLNI---FNHT-----------NQKKGRQQQALANAVYAAATYI-----DNLEAIIPVVKQIGHKHRSLG------I-----KAEHYPIVGTCLLRAIKEVAGA------------PDEVLNAWGEAYGVIADAFISIEAEMYEEAAH--------------------------------------- 
Bacillus cereus gi|30019597|NP_831228  402aa  (Firmicutes; Bacilli)                         
>Baccer Firmicutes 
-----------------MLSAKTIEIVKSTVPLLQE---------KGVEITTRFYQILFSEHPELLNI---FNHT-----------NQKKGRQQQALANAVYAAATYI-----DNLEAIIPVVKQIGHKHRSLG------I-----KAEHYPIVGTCLLRAIKEVAGA------------PDEVLNAWGEAYGVIADAFISIEAEMYEEAAH--------------------------------------- 
Bacillus halodurans gi|15613621|NP_241924 411aa  (Firmicutes; Bacilli)                    
>Bachal Firmicutes 
-----------------TLSQETKQIVKATVPILAE---------HGEAITKHFYKRMFSHHPELLNI---FNQT-----------HQKQGRQPQALANSIYAAAEHI-----DNLEAILPVVSRIAHKHRSLN------I-----KPEQYPIVGENLLAAMREVLGDAA----------SDDVLEAWREAYELIADVFIQVEKKMYEEASQ--------------------------------------- 
Bacillus subtilis gi|16078369|NP_389187 399aa   (Firmicutes; Bacilli)                     
>Bacsub Firmicutes 
-----------------MLDNKTIEIIKSTVPVLQQ---------HGETITGRFYDRMFQDHPELLNI---FNQT-----------NQKKKTQRTALANAVIAAAANI-----DQLGNIIPVVKQIGHKHRSIG------I-----KPEHYPIVGKYLLIAIKDVLGDAA----------TPDIMQAWEKAYGVIADAFIGIEKDMYEQAEE--------------------------------------- 
Bordetella pertussis gi|33593213|ref|NP_880857 402aa (Betaproteobacteria) 
>Borper Betaproteobacteria 
-----------------MLSPEVRALVKATAPVLKE---------HGEALTRHFYTRMLGGNPELRQL---FNQG-----------HQQSGQQQQALAAAVAAYAEHI-----DDPSVLLPVVERIAHKHVS--------L---GVRAEHYAIVGKHLLASIREVLGEAA----------TDELIDAWAAAYGQLADLLIGRERALYAAAAS--------------------------------------- 
Burkholderia cenocepacia gi|46316131|ZP_00216711  394aa   (Betaproteobacteria) 
>Burcep1 Betaproteobacteria 
-----------------------MARVKATAPVLAV---------HGATITKHFYQRMFARHPELKNL---FNQT-----------HQKTGSQPETLAKAVYAYAANI-----DNLGALGGAVTKIAHKHASLN------I-----RPEHYPIVGENLLASIVEVLGDAV----------DAETLEAWRVAYGQLAQILIGVEADLYAGAAW--------------------------------------- 
Burkholderia cenocepacia  gi|46324061|ZP_00224423  403aa  (Betaproteobacteria)  
>Burcep2 Betaproteobacteria 
-----------------MLTQKTKDIVKATAPVLAQ---------HGYDIITCFYRKLSDAHPELRNA---FNMA-----------HQEQGQQQQALARAVYAYAENI-----EDPGSLAAVLKNIANKHASLG------V-----RPEHYPIVGENLLAAIKETLGDAA----------TDDIVSAWAQAYGNLADLLMGMESTLYERSSE--------------------------------------- 
Burkholderia fungorum gi|22983511|ZP_00028694 414aa  (Betaproteobacteria)                
>Burfun Betaproteobacteria 
-----------------MLSAEHRAIVKATVPLLES---------GGEALTTHFYRILIGEHPEVRPM---FNLA-----------NQASGAQPRALANSVLMYARHI-----DQLEQLGGLVSQIINKHVALN------I-----LPEHYPIVGQCLLRAIREVLGAEIA---------TDAVIAAWAAAYRQLADLLIGLEEKIYAEREA--------------------------------------- 
Chromobacterium violaceum gi|34498943|NP_903158  404aa   (Betaproteobacteria) 
>Chrvio1 Betaproteobacteria 
-----------------MLSEQTRSLVKATVPVLQQ---------HGVALTSHFYRRMFEHNPELKNV---FNQG-----------HQHSGQQQQALAMAVLAYARHI-----DDPSPLLPVLTRVAHKHVSLG------I-----RAEHYPIVGKHLLASIRELLGEAA----------GDDLIQAWAEAYGLLADTLIGIENGMYGDATS--------------------------------------- 
Corynebacterium efficiens gi|25029214|NP_739268  404aa   (Actinobacteria)             
>Coreff 
-----------------RLSEAHAEMIKATLPLVGS---------KINDITPVFYNRMFTAHPELLRST--FNRA-----------NQKQGDQQKALAASIATFATML---VDPEAPDPVDMLARIGHKHVSLG------I-----TADQYNIVHEHLFGAIVEVLGADVV---------TPPVAEAWDAVYWLMANVLIDLESDLYASNDL--------------------------------------- 
Corynebacterium glutamicum gi|19554028|NP_602030 386aa   (Actinobacteria)           
>Corglu Actinobacteria 
-----------------ALSAEHAEVIKATLPLVGG---------KINEITPVFYNKMFAAHPELIANT--FNRG-----------NQKQGDQQKALAASIATFATML---VTPDAPDPVQLLSRIGHKHVSLG------I-----TADQYDIVHEHLFAAIVEVLGAETV---------TAPVAEAWDAVYWIMANVLIGFENNLYASNDL--------------------------------------- 
Deinococcus radiodurans gi|15807907|NP_285566  403aa  (Thermus/Deinococcus)              
>Deirad 
-----------------MLTPEQKAIVKATVPALEA---------HGETITRTFYASMFAAHPELLNI---FNPA-----------NQQTGKQARSLAASVLAYAAHI-----DHPEALGGMVGRIAHKHVSLE------V-----LPEHYPIVGQYLLGAIAGVLGDAA----------KPEILDAWAAAYGELADLMIGIEKGMYDAGAG--------------------------------------- 
Erwinia chrysanthemi gi|628646|pir||S44277  395aa   (Gammaproteobacteria) 
>Erwchr 
-----------------MLDQQTIATIKSTIPLLAE---------TGPALTAHFYQRMFHHNPELKDI---FNMS-----------NQRNGDQREALFNAICAYATHI-----ENLPALLPAVERIAQKHASFN------I-----QPEQYQIVGTHLLATLEEMFQP------------GQAVLDAWGKRYGVLANVFIQRESDIYQQSAG--------------------------------------- 
Escherischia coli gi|16130477|NP_417047  396aa      (Gammaproteobacteria)               
>Esccol 
-----------------MLDAQTIATVKATIPLLVE---------TGPKLTAHFYDRMFTHNPELKEI---FNMS-----------NQRNGDQREALFNAIAAYASNI-----ENLPALLPAVEKIAQKHTSFQ------I-----KPEQYNIVGEHLLATLDEMFSP------------GQEVLDAWGKAYGVLANVFINREAEIYNENAS--------------------------------------- 
Exiguobacterium gi|46114160|ZP_00184406.2  384aa   (Firmicutes) 
>Exiguo 
-----------------MLTPSAITIIKSTVPVLAE---------HGHSITRVFYQRLFENHPEMKHI---FNQS-----------NQKNDRQSQALATAVYAAAAYI-----DQLETLKPTLLPVLHKHRSLQ------I-----KPYMYDIVGTELIGAIQDVLKDAA----------TPDIIDAWTAGYGEIAKLFISLEAELYQQDEQ--------------------------------------- 
Magnetospirillum magnetotacticum gi|23006958|ZP_00049038  403aa (Alphaproteobacteria) 
>Magmag 
-----------------PLSARTIAVVKATIPALET---------HGLTITRRMYERLFQNT-DIRDL---FNQSH----------HGETGSQPKALALAVLAYARNI-----DNLGVLTGAVERIQK-HVALN------I-----LPEHYSFVADALIGAIQDVLGEAA----------TPEIVEAWGEAYWFLAELLIGREATIYRDLAS--------------------------------------- 
Methylobacillus flagellatus gi|45521753|ZP_00173271  371aa  (Betaproteobacteria) 
>Metfla Betaproteobacteria 
---------------------------------------------------------MLSAHPELKNL---FNMG-----------NQANGIQQQSLAAAVFAYAANI-----DNPAALAPVVKRIVHKHAAVG------I-----KPEHYPIVGQYLIGAIKQVLGEAA----------TDELLAAWGEAYWSLANLLIEEEKSLYASTAS--------------------------------------- 
Mycobacterium tuberculosis gi|15607526|NP_214899 390aa      (Alphaproteobacteria)         
>Myctub Alphaproteobacteria 
-------------------MGLEDRDALRVLQNAFKL--------DDPELVRRFYAHWFALDASVRDL---F--------------PPDMGAQRAAFGQALHWVYGEL---VAQRAEEPVAFLAQLGRDHRKYG------V-----LPTQYDTLRRALYTTLRDYLG--------------HPSRGAWTDAVDEAAGQSLNLIIGVMSGAAD--------------------------------------- 
Oceanobacillus iheyensis gi|23097746|NP_691212 406aa    (Firmicutes)           
>Oceihe Firmicutes 
-----------------LLDKKTTEIIKATVPVLKE---------HGEAITKHFYKILLENNPELKNV---FNQT-----------NQRKGAQSKALANTVYAAAANI-----EKLEEILPHVKQIAHKHVSLN------I-----KPEQYPIVGKYLLIAIKEVLGDAA----------TDEIIEAWEKAYFVIADIFISVEKEMYNEKKN--------------------------------------- 
Photorhabdis luminescens gi|37527172|NP_930516.1 396aa   (Gammaproteobacteria) 
>Pholum Gammaproteobacteria 
-----------------MLDNQTIATVKSTIPLLSA---------TGPKLTAHFYERMFKHNPELKNI---FNMS-----------HQLNGDQREALFNAICAYAANI-----DNLKVLLPAVEKIAHKHASLN------I-----QPEHYQIVGTHLLATLNEMFQP------------GNEILDAWGKAYGVLADIFINREEQIYHSGEL--------------------------------------- 
Photobacterium profundum gi|46914864|CAG21641.1  394aa  (Gammaproteobacteria) 
>Phopro Gammaproteobacteria 
-----------------MISQQTIDIVKATAPVVAE---------TGPKLTAHFYERMFNHNPELKDI---FNMS-----------NQRNGDQREALFNAICAYANNI-----DNLAALLPAVEKIAHKHTSFM------I-----TAEQYQIVGGHLLATIDELLSPG------------QEVLDAWGEAYGVLANVFITREEAIYQENEE--------------------------------------- 
Pirellula sp.1 gi|32477410|NP_870404 417aa   (Planctomycetes)                        
>Pirell Planctomycetes 
-----------------MLSEKTIRIVKEITPLVAA---------NAETITRRFYERMFEANPEVKAF---FNQA-----------HQHSGGQQKALAGAICAYFTHI-----DNPAVLMPAVELIAQKHVSLG------I-----KPEHYPIVGSNLLAAIGDVMGDAA----------TPEIVEAVSEAYGFLADIFIGREGAIYEEQAS--------------------------------------- 
Pseudomonas aeruginosa gi|15597860|NP_251354 393aa      (Gammaproteobacteria)           
>Pseaer Gammaproteobacteria 
-----------------MLSNAQRALIKATVPLLET---------GGEALITHFYRTMLGEYPEVRPL---FNQA-----------HQASGDQPRALANGVLMYARHI-----DQLQELGPLVAKVVNKHVSLQ------V-----LPEHYPIVGTCLLRAIREVLGEQIA---------TDEVLEAWGAAYQQLADLLIEAEESVYAASAQ--------------------------------------- 
Pseudomonas fluorescens gi|23058447|ZP_00083507 393aa   (Gammaproteobacteria)            
>Pseflu Gammaproteobacteria 
-----------------MLSVQDRAIVKSTVPLLES---------GGEALITHFYRMMLSEYPEVRPL---FNQA-----------HQASGDQPRALANGVLMYARHI-----DQLDQLGDLVAKIINKHVALQ------I-----LPEHYPIVGTCLLRAISEVLGEEIA---------TPEVMSAWGAAYGQLAEILIGAETAIYDQKEQ--------------------------------------- 
Pseudomonas putida gi|26987544|NP_742969  392aa      (Gammaproteobacteria)               
>Pseput Gammaproteobacteria 
-----------------MLNAEQRAIIKATVPLLES---------GGEALTTHFYKMMLSEYPEVRPL---FNQA-----------HQASGDQPRALANGVLMYARHI-----DQLEQLGGLVGQIINKHVALQ------I-----LPEHYPIVGSCLLRAIEEVLGKDIA---------TPAVIDAWGAAYGQLADILIGAEENLYKEKEE--------------------------------------- 
Ralstonia (Alcaligenes, Wautersia) eutropha gi|729747|P39662  403aa (Betaproteobacteria)  
>Waueut Betaproteobacteria 
-----------------MLTQKTKDIVKATAPVLAEH---------GYDIIKCFYQRMFEAHPELKNV---FNMA-----------HQEQGQQQQALARAVYAYAENI-----EDPNSLMAVLKNIANKHASLG------V-----KPEQYPIVGEHLLAAIKEVLGNAA----------TDDIISAWAQAYGNLADVLMGMESELYERSAE--------------------------------------- 



Ralstonia metallidurans gi|48771323|ZP_00275665 406aa       (Betaproteobacteria)        
>Ralmet Betaproteobacteria 
-----------------MLSAASRPYIDASVPVLRE---------HGLAITTHFYREMFAARPELKRI---FNMG-----------NQANGSQQQSLASAVFAYAANI-----DRADVLAPVVERIVHKHVAVG------L-----TPAHYPIVGKYLLEAIAAVLGDAA----------TPPLLAAWDEAYWLLAGELIAAEARLYERHGV--------------------------------------- 
Ralstonia solanacearum gi|17548115|NP_521517 401aa      (Betaproteobacteria)           
>Ralsol Betaproteobacteria 
-----------------MLSEQSKPLIDASVPVLRE---------HGLTITQTFYRNMFASHPELTNL---FNMG-----------NQANGSQQQSLASAVFAYAANH-----GNNAALAPVVGRIVHKHAAVG------I-----RPSHYPIVGRHLLGAIAEVLGDAA----------TPELLAAWDEAYWLLAAELIAAEARLYAHTQS--------------------------------------- 
Salmonella typhimurium gi|16765876|NP_461491 396aa   (Gammaproteobacteria) 
>Saltyp Gammaproteobacteria 
-----------------MLDAQTIATVKATIPLLVE---------TGPKLTAHFYDRMFTHNPELKEI---FNMS-----------NQRNGDQREALFNAIAAYASNI-----ENLPALLPAVEKIAQKHTSFQ------I-----KPEQYNIVGTHLLATLDEMFNP------------GQEVLDAWGKAYGVLANVFIHREAEIYHENAS--------------------------------------- 
Sinorhizobium meliloti gi|16263102|NP_435895 403aa    (Alphaproteobacteria)              
>Sinmel Alphaproteobacteria 
-----------------MLTQKTKDIVKATAPVLAQ---------HGYAIIQHFYKRMFQAHPELKNI---FNMA-----------HQERGEQQQALARAVYAYAANI-----ENPESLSAVLKDIAHKHASLG------V-----RPEQYPIVGEHLLASIKEVLGDAA----------TDEIISAWAQAYGNLADILAGMESELYERSEE--------------------------------------- 
Staphylococcus aureus gi|15923230|NP_370764  381aa   (Firmicutes) 
>Staaur Firmicutes 
-----------------MLTEQEKDIIKQTVPLLKE----------GTEITSIFYPKMFKAHPELLNM---FNQT-----------NQKRGMQSSALAQAVMAAAVNI-----DNLSVIKPVIMPVAYKHCALQ------V-----YAEHYPIVGENLLKAIQDVTGLEE----------HDPVIQAWAKAYGVIADVFIQIEKEIYDQMMW--------------------------------------- 
Staphylococcus epidermidis gi|27467358|NP_763995  381aa   (Firmicutes)          
>Staepi Firmicutes 
-----------------MLTEKEQDIIKQTVPLLQD---------KGTEITSIFYPKMFEANPELLNM---FNQT-----------NQKKGMQSAALAQAVLAAAMNI-----NNLGAIKPAIMPVAHKHCALQ------V-----YPEHYPIVGENLLAAIQDVTGLES----------DDPVIQTWAKAYGEIADVFIKLEQEIYNHMLW--------------------------------------- 
Streptomyces avermitilis gi|29832496|NP_827130 400aa (Actinobacteria) 
>Strave1 Actinobacteria 
-----------------MLSEQSAATVRATLPAVGA---------AVGEITARFYDRLFAARPELLRDL--FNRG-----------NQAAGTQRQALAGSIAAFATYL---VEHPDERPDAMLDRIAHKHASLG------I-----APGQYAVVHEHLFAAIAEVLGDAV----------TPEVAAAWDEVYWLMANALIAIERRLYAQHEN--------------------------------------- 
Streptomyces avermitilis gi|29830819|NP_825453 565aa      (Actinobacteria)           
>Strave2 Actinobacteria 
-----------------PEASPDAVLIRRTMAEVGP---------VAGKVTSYFYALLFVRHPDLRSL---F--------------PAAMDTQRDRLLKALLTAAEHI-----DNTEVLVAYLQNLGRGHRK--------Y---GTRPEHYPAVGECLIGALSRYASGIW----------DEETEAAWVRAYTTISQVMIDAAAADELRAPA--------------------------------------- 
Streptomyces coelicolor gi|21218667|NP_624446   435aa     (Actinobacteria)           
>Strcoe1 Actinobacteria 
-----------------SVTDEDVALVRASLTVVTP---------HVSELAAHFYSILFSRYPQVRDL---F--------------PAELDVQRERLVRALLRIVELV-----DDPDNLVAFCSRLGRGHRK--------F---GTQSGHYPAVGECLLQALSHFAGPAW----------HPALATAWQRAYTAAADVMVRAAEEDARSRPA--------------------------------------- 
Streptomyces coelicolor gi|21225376|NP_631155  403aa       (Actinobacteria)          
>Strcoe2 Actinobacteria 
-----------------MLSSQSAQIVRDTLPTVGA---------SLGTITDLFYRRMFEERPELLRDL--FNRA-----------NQASGVQREALAGAVAAFATAL---VKHPDERPDAVLGRIANKHASLG------I-----TSDQYTLVGRHLLAAVAEVLGDAV----------TPAVAAAWDEVYWLMANALIAMEARLYARSDV--------------------------------------- 
Streptomyces coelicolor gi|21225698|NP_631477  398aa     (Actinobacteria)            
>Strcoe3 Actinobacteria 
-----------------MLSEQSVPVVRATLPAVGA---------AIGDIAALFYRKLFDAHPELLRDL--FNRG-----------NQANGEQQRALAGSVAAFAGLL---LENPDERADVLLSRISHKHASLG------I-----TPDQYTIVHRHLMAAVVDVLGDAV----------TPEVARAWDEVYWLMANALIALEARLYTEKGV--------------------------------------- 
Thermobifida fusca gi|4883571|ZP_0002715 394aa     (Actinobacteria)                
>Thefus Actinobacteria 
-----------------MLSTQSADIVRATLPVVGA---------HLDEITSRFYSTMFSERPELLDGL--FNRG-----------NQANGEQRRALAGSIAGFASAL---LANPDERPDALLARIAHKHAAVA------V-----TDDQYVIVHKYLFGAIADVLGDAA----------TPEVIAAWDEVYWLMGGALIALEARLYAEKNA--------------------------------------- 
Vibrio cholerae gi|15600953|NP_232583  394aa (Gammaproteobacteria) 
>Vibcho Gammaproteobacteria 
-----------------MLTQEHINIIKSTIPLLES---------AGPALTQHFYQRMFSHNPELKHI---FNMT-----------HQKTGRQSVALFEAIAAYAKHI-----DNLAALTSAVERIAHKHTSFN------I-----QPEHYQIVGHHLLETLRELAPDAF----------TQPVEEAWTAAYFFLAQVFIDREGALYLERKQ--------------------------------------- 
Vibrio parahaemolyticus gi|28899583|NP_799188  394aa    (Gammaproteobacteria)             
>Vibpar Gammaproteobacteria 
-----------------MLSNQTIEIVKATAPLIAET---------GPKLTAHFYDRMFTHNPELKDI---FNMS-----------NQRNGDQREALFNAICAYAANI-----ENLPALLGAVEKIAHKHTSFL------I-----TKDQYQIVGKHLIATIDELFNP------------GQEVLDAWAEAYGVLANVFIQREEQIYQANAS--------------------------------------- 
Vibrio vulnificus gi|27364701|NP_760229  394aa    (Gammaproteobacteria)                     
>Vibvul Gammaproteobacteria 
-----------------MLSENTINIVKSTAPLLAET---------GPKLTAHFYQRMFEHNPELKDI---FNMS-----------NQRNGDQREALFNAICAYASNI-----DNLPALLGAVEKIAHKHSSFL------I-----TADQYQIVGGHLLATIDELFSP------------GQAVLDAWAEAYGVLANVFIQREEQIYQDNQS--------------------------------------- 
Xylella fastidiosa gi|15836658|NP_297346  397aa     (Gammaproteobacteria)                 
>Xylfas Gammaproteobacteria 
-----------------SFSPHTITLIKSTVPLLAE---------HGTTIIEAMYHRLFED-PQIEAL---FNQA-----------NQKNGTQIHALAGAILAYARNI-----DNPGVLASAIERIAQKHVGYA------I-----HPEHYPHVATALLGAIKKVLGDVA----------TSEVLEAWGEAYWFIANLLKDREAVIREGIMT--------------------------------------- 
Yersinia pestis gi|16123099|NP_406412  396aa      (Gammaproteobacteria)                   
>Yerpes Gammaproteobacteria 
-----------------MLDTQTIAIVKSTIPLLAA---------TGPKLTAHFYERMFKHHPELKNI---FNMS-----------NQSSGDQREALFNAICAYATNI-----ENLAALLPTVERIAQKHTSLN------I-----QPEHYPIVGEHLIATLDELFSP------------GQAVLDAWAKAYGVLADVFIQRESQIYQQSET--------------------------------------- 
 
Bacterial SDgbs 
 
*Acinetobacter sp.ADP1 gi|50086221|YP_047731 254aa (1-141) (Gammaproteobacteria) 
>Acinet* Gammaproteobacteria 
------------------MTPQQIELVKSTVPVLRE---------HGVTLTSYFYNRMLNNHPELKNV---FNLD-----------HQSTGRQPRALAAAVLAYAEHI-----EQPEKLAKAVERITTKHVSLN------I-----QPEQYAIVGENLLHSISEVLNVPF----------ESELIEAWKQAYLQLADILIEVEKEKYHQLAK--------------------------------------- 
*Aquifex aeolicus gi|15605769|NP_213146 139aa (1-137)   (Aquificales) 
>Aquaeo* Aquificales 
-----------------MLSEETIRVIKSTVPLLKE---------HGTEITARMYELLFSKYPKTKEL---F--------------AGASEEQPKKLANAIIAYATYI--------DRLDNAISTIARSHVRRN------V-----KPEHYPLVKECLLQAIEEVLNP------------GEEVLKAWEEAYDFLAKTLITLEKKLYSQP----------------------------------------- 
*Bradyrhizobium japonicum gi|27377918|NP_769447 142aa  (Alphaproteobacteria) 
>Brajap1* Alphaproteobacteria 
------------------MTPEQITLIQQSFAKVAP---------ISETAAVLFYDRLFEVAPSVRAM---F--------------PEDMTEQRKKLMGMLAAVVGGL-----SNLDSILPAASALAKRHVA--------Y---GAKAEHYPVVGATLLWTLEKGLGEA----------WTPELATAWTDAYGVLSGYMISEAYGAQAQAAE--------------------------------------- 
*Bradyrhizobium japonicum gi|27379994|NP_771523  139aa     (Alphaproteobacteria)   
>Brajap2* Alphaproteobacteria 
-----------------TLMTISPNPIEQSFERAAS---------RCADLTPLVYRRLFDEHPETRAM---F------------------RSQGSELVKGSMLALT-I---------EAILDFAGTRSGHFRLIA---CEV----VSHDAYGTPRELFIAFFAVIRDTLRDLLGDA---WSAEIAQAWDTLLTDIEAYVTVPA------------------------------------------------ 
*Campylobacter jejuni gi|15792891|NP_282714  140aa   (Epsilonproteobacteria) 
>Camjej* Epsilonproteobacteria 
------------------MTKEQIQIIKDCVPILQK---------NGEDLTNEFYKIMFNDYPEVKPM---FNME-----------KQISGEQPKALAMAILMAAKNI-----ENLENMRSFVDKVAITHVNLG------V-----KEEHYPIVGACLLKAIKNLLNPDE------------ATLKAWEVAYGKIAKFYIDIEKKLYDK------------------------------------------ 
*Campylobacter coli gi|32527608|AAP86201.1 142aa 
>Camcol* Epsilonbacteria 
------------------mtqeqiqiikdcvpilqk---------ngedltkefykimfndypevkpm---fnme-----------kqasgeqpkalamailmaakni-----enlenmrsfvdkvaithtkln------v-----keehypivgacllkaikvvlyade------------ttlkaweeankaiaqfyidiekeiyakak---------------------------------------- 
*Chromobacterium violaceum gi|34498391| 148aa   (Betaproteobacteria) 
>Chrvio2* Betaproteobacteria 
-----------------PLTQQQIRLVQESFAKVEP---------IADEAAKLFYDKLFEYAPDLRPL---F--------------KKDMAAQRQMLMSTLKLAVKGL-----DDLEQLTPVLRKLAQRHVDYG------V-----KPGDYTPVGNALLWTLKQGLGEAS---------WTQELRAAWVDAFRLMATVMKQAAYPEIQPIQD--------------------------------------- 
*Clostridium perfringens gi|18310935|NP_562869  144aa (Firmicutes) 
>Cloper* Firmicutes 
-----------------MLDQKTIDIIKSTVPVLKS---------NGLEITKTFYKNMFEQNPEVKPL---FNMN-----------KQESEEQPKALAMAILAVAQNI-----DNLEAIKPVVNRIGVIHCNAK------V-----QPEHYPIVGKHLLGAIKEVLGDGA----------TEDIINAWAKTYGVIAEVFINNEKEMYASR----------------------------------------- 
*Desulfitobacterium hafniense gi|23119439|ZP_00102525  267aa       (Firmicutes)   
>Deshaf* Firmicutes 
-----------------ALNEAAAAVVRATVPALAA---------HGHAVTTAMYRRLFRDE-RIAAL---FNHAN----------QGGDNAQAHALAGAILAYAQHI-----DDLPALSGALERIAQKHVGYH------I-----LPEHYPFVAGALLGAIEETLGEAA----------TPQVLAAWGEAYWFLADLLQRREAELRGELAQ--------------------------------------- 
*Gloeobacter violaceus gi|37521141|NP_924518 142aa (Cyanobacteria) 
>Glovio* 
-----------------TAMALQVKLLEQSFEGVKP---------NAHAFAASFYDNLFSDFPQTQAL---FA-------------HSDMQAQQQKLLASLVLVVENL-----RQPQVLSTALQDLGNRHAGYG------I-----VPEHYPMVGTSLLKTFETYLGDAW----------TPEVKQAWVDAYGAITGLMLTGAES---------------------------------------------- 
*Nostoc punctiforme gi|23129187|ref|ZP_00111020.1|   126aa   (Cyanobacteria) 
>Nospun* Cyanobacteria 
-----------------------------------------------------MYEIMFQNHPEVKEQ---FSMA-----------AQADGSQPARLATAVYSYANQI-----DNLPALKSMVEKIAHRHVQTH------V-----TPEQYPIVGESLLQAMKDVLGEAA----------TEEVMAAWTEAYQALSEVFIHREHDIYVGEDK--------------------------------------- 
*Novosphingobium aromaticivorans gi|23110290|ZP_00096448  148aa  (Alphaproteobacteria)    
>Novaro* Alphaproteobacteria 
-----------------IASEHAKTIVKATAPAIEK---------HGVDITTAMYKRLFQND-EVKAM---FDQA-----------AQDSGEQPRRLAGAILAYAKNI-----DKLENLGSAVQRMVQRHVDTG------V-----KAEHYPYVAEALLPAIRDVLGAEVA---------TDEVLAAWGEAYWMLADILIAAEKQAYLEAVA--------------------------------------- 
*Photobacteriumm profundum gi|46915547|CAG22319.1  133 aa (Gammaproteobacteria)  
>Photpro Gammaproteobacteria 



--------------------MDIHEVFNDSYTRCNR----------NPHFMPLFYERFLEKDETFRSM---F-------------THVDMENQMKMIKASLLIIMLAA------TSEQARATVKKFGKRHGPDG------L------GIKPLDIDLWFECLIDTIKECDPA--------YNQSVEQAWRQCFNEGITIMKAECKS---------------------------------------------- 
*Pirellula sp.1 gi|32471656|ref|NP_864649 166aa   (Planctomycetes) 
>Pirell* Planctomycetes 
-----------------DMTPEQVTLVKESWEKVKP---------ISEQAAELFYGRLFTLDPSLRSL---F--------------KGDMSEQGKKLMSTITLAVTSL-----DRLETILPTVQALGRKHAVEYE-----V-----PDSSYATVGEALIWTLGQGLGDDF----------TEDVKEAWLLTYTTLSGAMLSGKSTAA-------------------------------------------- 
*Pseudomonas aeruginosa gi|15599162|ref|NP_252656   130aa (Gammaproteobacteria) 
>Pseaer* Gammaproteobacteria 
--------------------MNAADRVMQSYGRCC----------ASTGFFDDFYRHFLASSPQIRAK---FA-------------TTDMTAQKHLLRAGIMNLVMYA-------RGMSDSKLRALGASHSRAALD----I-----RPELYDLWLDALLMAVAEHDRDC-----------DAETRDAWRDVMGRGIAVIKSYY------------------------------------------------ 
*Rhodopseudomonas palustris gi|3993677|NP_949047  141aa (Alphaproteobacteria) 
>Rhopal* Alphaproteobacteria 
-----------------MMTPQAIALVQQSFARLTP---------ISDETATLFYERLFATAPELRPL---F--------------HGDMRRQGKKLMSTLNVVVTGL-----TDLTTILPATGRLARLHVAYG------V-----SAAHYTPFGAALLWTLERELGAEW----------TPELAAAWRDAYAMLSETMLAAAYGDTTPS----------------------------------------- 
*Rhodopseudomonas palustris gi|22960924|ZP_00008530  146aa     (Alphaproteobacteria)      
>Rhopal2* Alphaproteobacteria 
-----------------TLSPADIHRVRTSFDLMWP---------RSTEMADQFYARLFEIAPDSRTL---FRSD--------MTRMKDKFIQTLAVLVGSLDNLTGL-----------YAVAGKLAVDHVRYG------V-----RPDHYAPVGEALLWSLGQQLAGFW----------NDDVEQAWRRVYAVISARMIGAAYPDHRQG----------------------------------------- 
*Silicibacter gi|52009457|ZP_00336820  143aa  (Alphaproteobacteria) 
>Silici Alphaproteobacteria 
-----------------ILRQIEVQLIKVSFNRVFA---------QKAALAEKFYHHLFLELPDAEVM---F--------------TRDFSHQTEMFARVLTTGMQSL-----GRDREMMVLVDDLLQRHKHLG------L----TLDQMYTAQRALHLAFCEVMQAEL-----------TAAEVSAWDNAIGRLCRALAAGIEPPAA------------------------------------------- 
*Thermobifida fusca gi|48835900|ZP_00292898 177aa      (Actinobacteria)               
>Thefus* Actinoacteria 
-----------------RPDLRTVSLVQALCADLLD---------QPEVLADRFYHHLFRLLPSCRDL---F--------------PEDMGEQHVRMARVLVEVVNHL-----DEPEKTWDTLRKLGEYHYVRWG-----L-----GLEEYRCVGHALIEAARDISLEW-----------APSVGSAWVTVYEWIVSAMLSGAAEAAQARSG--------------------------------------- 
*Vibrio parahaemolyticus gi|28900962|NP_800617  142aa (Gammaproteobacteria)   
>Vibpar* Gammaaproteobacteria 
--------------------MNVIEVFNDSYERCVL----------SEHFFERFYAKFWSKGKSFRQK---F-------------EGVDMQKQVRMLKGSIVFFMMTD------TSSDARKMMEKYGKKHGIGNIG----I-----KPEDIDIWFESLLEAVQECDYEY-----------NSDVEKAWRACFKSGLEIMKRECGTPPSKSDT--------------------------------------- 
*Vitreoscilla stercoraria gi|70622|pir||GGZLB[70622]  146aa     (Betaproteobacteria)     
>Vitste* Betaproteobacteria 
-----------------MLDQQTINIIKATVPVLKE---------HGVTITTTFYKNLFAKHPEVRPL---FDMG-----------RQESLEQPKALAMTVLAAAQNI-----ENLPAILPAVKKIAVKHCQAG------V-----AAAHYPIVGQELLGAIKEVLGDAA----------TDDILDAWGKAYGVIADVFIQVEADLYAQAVE--------------------------------------- 
 
Eukaryote FHbs 
 
Aspergillus nidulans gi|40739893|gb|EAA59083|AN3522.2  410aa (Ascomycota; Pezizomycotina) 
>Aspnid1 Ascomycota; Pezizomycotina 
-----------------ALTPQQKQIVKATIPALEQ---------HGVTITTLFYKEMLERHPELNNI---FNSS-----------HQATGVQPAALAHAVWAYASNI-----DHPEALATAVSRIGHKHASLG------V-----RSEHYPIVGEHLLRAIKKVLGDAV----------TPPVADAWTAAYQQLADIFISFEDDLYKQATQ--------------------------------------- 
Aspergillus nidulans gi|40742231|gb|EAA61421|AN7169.2  426aa    (Ascomycota; Pezizomycotina)       
>Aspnid2 Ascomycota; Pezizomycotina 
-----------------SLSPEQIQLIKATVPVLQE---------HGTTITKVFYDNMLTAHPELKTV---FNVS-----------NKVHGHQPQALAGALFAYASYI-----DNLGVLSPAVERICHKHASLA------I-----QPDGYQIVGKFLLEAMGQVLGDAL----------TPPLLEAWAAAYWQLANIMIGKEAELYKSADG--------------------------------------- 
Candida albicans >gi|46432319|EAK91807.1  398aa also EAK91821.1  GI:46432334  (Ascomycota; Saccharomycotina) 
>Canalb1 Ascomycota; Saccharomycotina 
-----------------QLTPAQVKIILDTVPILEE---------AGETLTQKFYQRMIGNYDEVKPF---FNTT-----------DQKLLRQPKILAFALLNYAKNI-----EDLTPLTDFVKQIVVKHIGLQ------V-----LPEHYPIVGTCLIQTMVELLPPEIA---------NKDFLEAWTIAYGNLAKLLIDLEAAEYAKQPW--------------------------------------- 
Candida albicans gi|46432322|EAK91810.1 400aa   (Ascomycota; Saccharomycotina) 
>Canalb2 Ascomycota; Saccharomycotina 
-----------------PLTPEHIQIIIDSVPILEH---------LDVQLTEKFYKRLLKQNPEFKPF---FNET-----------HQKLLRQPRIMIHFLIQYAKNI-----QDLTPMIDFIKKIASKHVGLQ------V-----KPEHYPKLGQVLINVIINLFPKQLV---------HDEFIEAWTLAYQNLANLLIKLESEQYVEKPW--------------------------------------- 
Candida albicans gi|46441212|EAL00511.1  400aa   (Ascomycota; Saccharomycotina)  
>Canalb3 Ascomycota; Saccharomycotina 
-----------------PLTKGERKIIKDSIPILEY---------LDIQFGEKFFKRLIKQFPQYKPY---FNET-----------HLKLLRQPRSFHHCLLEFARNI-----DDLRPMKDFIMRIASKHVARQ------V-----SPDQYRVFGQVLVEVMMDQFPKEFV---------DQEFVEAWTMAFRILANILINIEVREYQDKPW--------------------------------------- 
Candida albicans gi|46433276|EAK92722.1  563aa  (region 300-430) (Ascomycota; Saccharomycotina) 
>Canalb4 Ascomycota; Saccharomycotina 
-----------------GSTNTNTMTRLDSTTIAS------------SLFCRQLYFNLLSKDPTLEKM---F---------------PSIKHQAANMAGILSLTISQL-----ENLSILDEYLAKLGKLHSRVLN-----I-----EEAHFKLMGEAFVQTFQERFGSKF----------TKELENLWIKLYLYIANTLLQTGIDPVLKLTR--------------------------------------- 
Candida glabrata gi|50291201|XP_448033.1  432aa (124-264) (Ascomycota; Saccharomycotina) 
>Cangla1 Ascomycota; Saccharomycotina 
-----------------RKRLIKDKSIPYQISNTSTI--------EGSLFCAQFYENLIAMDQNVERM---F---------------PSIRHQAVSFSGVLNTAVDNL-----ENIHVLDSYLRGIGKRHSRILG-----I-----KPAYFETMGKAFIRTFQDRFGIFF----------TIELEDIWSRLYSYLANGMIAFGVDPVLPQSI--------------------------------------- 
Candida glabrata gi|50293309|XP_449066  398aa   (Ascomycota; Saccharomycotina) 
>Cangla2 Ascomycota; Saccharomycotina 
-----------------MLSEQTRTIIKATVPVLEK---------QGTQITKCFYGHMLTEHEELLNI---FNRT-----------NQKIGAQPTALATTVLAAAKHI-----DNLAALLPHVEQIGHKHRALQ------I-----LPEHYPIVGKYLLIAIKEVLGDVA----------TPEIITAWGEAYQEIADVFISVEAKMYKEAAW--------------------------------------- 
Cryptococcus neoformans gi|50259618|EAL22289.1 504 aa  (Basidiomycota; Hymenomycetes) 
>Cryneo Basidiomycota  
-----------------PLTEAQKDIIKSTAPILEQ---------HGVTITTHFYKNMIRAHPELRDV---FSES-----------AQKLGHQPAALAAAVYAYACNI-----HDLTPILPVVERIAHKHTSLH------I-----TANQYGIVGKHLIQAIVDILGDAV----------TPDIADAWYNGYWNLAHVFIKRERELYDSAIE--------------------------------------- 
Debaromyces hansenii gi|50428015|XP_462620.1 403aa  (Ascomycota; Saccharomycotina) 
>Debhan1 Ascomycota; Saccharomycotina 
-----------------ELTPREKELIKASVPILEE---------SGDVLTSKFYNHMLTDFPEVKPF---FNES-----------NQKTMKQPKILAFALLHYAKNI-----DDIAPLTAFVNQIVVKHVGLQ------V-----KPEHYPIVGQCLLDTMETLLGPEIA---------TEEFLTAWATAYGNLAQILINAEAEKYKEMEW--------------------------------------- 
Debaromyces hansenii gi|50304451|XP_452175.1  395aa   (Ascomycota; Saccharomycotina) 
>Debhan2 Ascomycota; Saccharomycotina 
-----------------MLSVNTKNIVKATVPVLEQ---------HGVTITKIFYNNMLSENPVLLNT---FNRV-----------NQKKGRQPTALAMTVLAAAKNI-----DDLSVLLPAVNEIGQKHRALQ------V-----EPAQYDIVGKYLLLAIKEVLGSAA----------TPEIIQAWGEAYKVIADIFISVEKEMYKKAAW--------------------------------------- 
Debaromyces hansenii gi|50428041|XP_462633.1  401aa   (Ascomycota; Saccharomycotina) 
>Debhan3 Ascomycota; Saccharomycotina 
-----------------ELTPREKKLIKASIPILDE-----------DVLTSKFYNHMLTDFPEVRPF---FNET-----------HQKTMKQPRILAFGLLHYVKNI-----DDLAPLTTFVNQIVVKHVGLQ------V-----KPDHYPIVGQCILDTMKTLLGDRIA---------TEEFLTAWATAYGNLAQTLINAEADKYKSNEW--------------------------------------- 
Dictyostelium discoideum gi|5821408|BAA83810    (Mycetozoa)               
>Dicdis1 Mycetozoa 
-----------------SLSQQSISIIKATVPVLQV---------HGVNITTTFYRNMFKANPQLLNI---FNHS-----------NQREGKQQNALANTVLQAAIHI-------DKLNELNLAPIVHKHVALG------V-----LPEHYPIVGTNLLGAIKEVLQDAA----------TDEILGAWGEAYGVIAQAFIDAEAALYKVTEE--------------------------------------- 
Dictyostelium discoideum gi|5821410|BAA83811    (Mycetozoa)               
>Dicdis2 Mycetozoa 
-----------------MLSQKSIQIIKSTVPLLEK---------YGVEITSLFYKNMFEAQPQFLNI---FNHS-----------NQRNQKQPVALANTILQSAIHI-------EKLNEINLMPIVHKHVALG------I-----TPEMYPIVGAHLLGAMKTVMQDEA----------TPEIMAAWTEAYRAVAQAFMDAEEDLYFETEE--------------------------------------- 
Eremothecium gossypii gi|45185029| NP_982746.1   436 aa (181-330) (Ascomycota; Saccharomycotina) 
>Eregos Ascomycota; Saccharomycotina 
-----------------ASMVSQPATPAPALDNVNTNTI------ASSLFCAQFYANLLDMDANLEKL---Y---------------PSIKHQAVAYAGVLTTAISHL-----ENLSLMDGYLSDLGKRHNRILG-----I-----EPPHFELMGIAFLKTIQDRFGIYC----------TIELTETWSRLYSYLANSILQFGIDPVLELNH--------------------------------------- 
Fusarium oxysporum gi|3551511|BAA33011  415aa   (Ascomycota; Pezizomycotina) 
>Fusoxy Ascomycota; Saccharomycotina 
-----------------ALTAAQVAIVKSTAPILKE---------HGKTITTTFYRNMLGAHPELKNY---FSLR-----------NQQTGAQQAALANSVLAYATYI-----DDLGKLSHAVERIAHKHVSLF------I-----KPEHYPIVGTHLIGAIGEVLGSAL----------TTEIKDAWVAAYGQLADIFIQREGQMYEAAGE--------------------------------------- 
Giardia lamblia (intestinalis) gi|27981493| 458aa      (Diplomonadida)                     
>Gialam Diplomonadida 
-----------------TLSEDTLRAVEATAGLIAA---------QGIEFTRAFYERMLTKNEELKNI---FNLA-----------HQRTLRQPKALLDSLVAYALNI-----AELQGFFSAAERVANKHTSFG------I-----QPAQYQIVGAHLLATIEDRITK------------DKDILAEWAKAYQFLADLFIKREEEIYAATEG--------------------------------------- 
Giberella zeae gi|3551511|EAA73242 415aa (Ascomycota; Pezizomycotina) 
>Gibzea1 Ascomycota; Pezizomycotina 
-----------------ALTAAQVAIVKSTAPILKE---------HGKTITTTFYRNMLGAHPELKNY---F---------------SLRGAQQAALANSVLAYATYI-----DDL---SHAVERIAQKHVSLF------I-----KAEHYPIVGTHLIGAIGEVLGSAL----------TTEIKDAWVAAYGQLADIFIQREGQLYDAAGE--------------------------------------- 
Giberella zeae gi|42547868|EAA70711  457aa     (Ascomycota; Pezizomycotina)    
>Gibzea2 Ascomycota; Pezizomycotina 
-----------------ALSYQQTKLIRGTIPALTD---------HGERITTIFYRNMLRDHPELNDY---F-----------------VGRQPRALTAVILSYANNI--------NHLIPKMERMCHKHCSLG------I-----KPEHYAIVEKYLIAAFAEVLGPTM----------TTQIREAWTKAYWMLAKMLIGREAQLYRDFGK--------------------------------------- 
Kluyveromyces lactis gi|50304451|XP_452175.1  395aa  (Ascomycota; Saccharomycotina) 
>Klulac1 Ascomycota; Saccharomycotina  
-----------------MLSVNTKNIVKATVPVLEQ---------HGVTITKIFYNNMLSENPVLLNT---FNRV-----------NQKKGRQPTALAMTVLAAAKNI-----DDLSVLLPAVNEIGQKHRALQ------V-----EPAQYDIVGKYLLLAIKEVLGSAA----------TPEIIQAWGEAYKVIADIFISVEKEMYKKAAW--------------------------------------- 
Kluyveromyces lactis gi|50307891|XP_453939 430aa (181-319) (Ascomycota; Saccharomycotina) 
>Klulac2 Ascomycota; Saccharomycotina 
-----------------NTTTSKPQTITTATISNSM---------SSSLFCAQFYSNFLSMDPDLEKA---F---------------PSLKHQDTAFAGVLTMAINNL-----EDLTAMEAYLNNLGKRHARVLG-----I-----HPPQFELMGVALLRTIRDRFGVYC----------TFELEETWARLYSYLANSILQFGIDPILKVDY--------------------------------------- 
Magnaporthe grisea gi:38101598|EAA48540  447aa    (Ascomycota; Pezizomycotina)          



>Maggri Ascomycota; Pezizomycotina 
-----------------SITPEQVAVVKSTAPVLKE---------HGVTITTVFYKNMIDAHPELHNV---FSTT-----------SQATGAQPRALASAVLAYATHI-----DDLARLSHAVSRIAHKHVSLH------I-----TPDQYDIVGKYLIEAIGQVLGDAA----------TPEIVAAWIAAYGVLADVFIGVEGKMYQEHSD--------------------------------------- 
Neurospora crassa gi|28919225|EAA28703  418aa   (Ascomycota; Pezizomycotina)          
>Neucra1 Ascomycota; Pezizomycotina 
-----------------TLTDAQISIVKSTAPVLKQ---------HGEAITTVFYNDLITENPSLKNI---FSLT-----------SQATGAQPRALAHAVLAYATYI-----DNLSALSEAVARIAHKHVSLQ------V-----EPAQYAIVGQYLIQAIGKVLGDAA----------TPEIVDAWTAAYGVLANVFIGVEGGMYEENEK--------------------------------------- 
Neurospora crassa gi|28925744|EAA34752  537aa   (Ascomycota; Pezizomycotina)          
>Neucra2 Ascomycota; Pezizomycotina 
-----------------ALTYQQSKLVRDTIPALKE---------HGERITSIFYKTMLTDHPELNNY---FNSV-----------NQKNGRQPRALTAVILGFASNI-----NHLSELVPKFERMCNKHCSLG------I-----QPEHYEVVGKYLIQAFGEVLGPAM----------TPEVQTAWTKAYWMLAKMLIGREAQLYRDFES--------------------------------------- 
Pichia norvegensis gi|417109|Q03331 388aa   (Ascomycota; Saccharomycotina)                     
>Picnor Ascomycota; Saccharomycotina 
-----------------VPLTPTEINFLQSLAPVVKE--------HGVTVTSTMYKYMFQTYPEVRSY---FNMT-----------NQKTGRQPKVLAFSLYQYILHL-----NDLTPISGFVNQIVLKHCGLG------I-----KPDQYPVVGESLVQAFKMVLGEAA----------DEHFVEVFKKAYGNLAQTLIDAEASVYKTLAW--------------------------------------- 
Saccharomyces cerevisiae gi|1362285|S57699|FHP_YEAST  399aa   (Ascomycota; Saccharomycotina) 
>Saccer1 Ascomycota; Saccharomycotina 
-----------------MLAEKTRSIIKATVPVLEQ---------QGTVITRTFYKNMLTEHTELLNI---FNRT-----------NQKVGAQPNALATTVLAAAKNI-----DDLSVLMDHVKQIGHKHRALQ------I-----KPEHYPIVGEYLLKAIKEVLGDAA----------TPEIINAWGEAYQAIADIFITVEKKMYEEALW--------------------------------------- 
Saccharomyces cerevisiae gi|6324095|NP_014165.1  426aa   (Ascomycota; Saccharomycotina) 
>Saccer2 Ascomycota; Saccharomycotina 
-----------------APDGMISKTIDPTARPRKTKQRDNDNKVDTALFCSQFYDNLIAMDPLLEEY---F---------------PSLKHQAVSFCKVLDSAIDNL-----ENVHVLDDYIVKLGKRHSRILG-----I-----KTVGFEVMGKAFMTTLQDRFGSFL----------TLELKNLWGQLYSYLANCMITAGKDPMEKIQP--------------------------------------- 
Schizosaccharomyces pombe gi|19115929|NC003424 427aa  (Ascomycota; Schizosaccharomycetes) 
>Schpom1 Ascomycota; Schizosaccharomycetes 
-----------------ELNESQKQYIRSSIPILES---------SGVNLTKAFYQKMLGNYPEVLPY---FNKA-----------HQISLSQPRILAFALLNYAKNI-----DDLTSLSAFMDQIVVKHVGLQ------I-----KAEHYPIVGHCLLSTMQELLPSDVA---------TPAFLEAWTTAYGNLAKILIDSEKKVYQSQPW--------------------------------------- 
Yarrowia lipolytica gi|50548235|XP_502088  374aa   (Ascomycota; Saccharomycotina) 
>Yarlip1 Ascomycota; Saccharomycotina 
-----------------MLTDAQIKIIKDSAPFLAE---------NGTDFAAKMYKYMFATYPEVIRF---FNQS-----------DQKNLAQPKILAHALVAYASNI-----DNLGVLSDFVEQIVVKHVGLQ------I-----QPEQYPIVAASIIHTLKEMLGEAA----------TPEFIEAWTVAYTQLANILIDAEKKLYEKQAS--------------------------------------- 
Yarrowia lipolytica gi|50550817|XP_502881  463aa  (186-321) (Ascomycota; Saccharomycotina) 
>Yarlip2 Ascomycota; Saccharomycotina 
-----------------LMSDPESLEQSTAYGTPT------------ALFCEQFYTNLMASHAELASI---F---------------PSIKRQSVAVAGVFGLAISSL-----ERIEEMDEFLRSVGKRHNRM-------I---GVEPIHYRWLGEAMVKTFADRFGDRF----------TLEVETAWIKIYSYLAHKLLASDEEPNVLMFA--------------------------------------- 
Yarrowia lipolytica gi|50543406|XP_499869  471aa (193-329) (Ascomycota; Saccharomycotina) 
>Yarlip3 Ascomycota; Saccharomycotina 
-----------------LMNDPETLESSAAYGTPT------------ALFCEQFYTNLMASHAELTSI---F---------------PSIKKQSVAVAGVFGLAIKSL-----DHIEKLDEFLWSVGKRHNRM-------I---GVEPIHYRWLGEAMIKTFADRFGDSF----------TLEMETAWIKIYSYLANKLLAADEEPNVLMFA--------------------------------------- 
Cyanidioschyzon merolae CMR319C  (Rhodophyte) 
>Cyanmer 
-----------------EPQQESIAIVQSTWSQAVQ---------QRERLGQVFYDRLFALYPELQPM---F--------------RSDPALQRIRLVDMVDAGVKLL-----NSRRDLEQALRDLGKRHVK--------Y---GTQEEQYPIVGENLLHALESILGSKHF---------SEDMRKAWLDVYAYWSSVMLEGAREAQ-------------------------------------------- 
Thalassiosira pseudonana 120695 (Stramenopiles; Bacillariophytes)                               
>Thapse1 
-----------------GLSPEDLSLVQKSWAKVVP---------IASVAADLFYTKLFELDPELRPL---F--------------PSDLADQKKKLMAMISVAVDGL-----TDLEALVPAVQDLGRRHAKY-------Y---KVTAPMFDTVGAALLDTLEKGLGEGW----------DEEHKEAWTLVYGVL-------------------------------------------------------- 
 
Bacterial 2/2Hbs 
 
Gemmata obscuriglobus  (Planctomycete)  2/2Hb1                                   
>Gemobs 
-----------------------------LWDRLGG-------ESVVKAVVHDFALAALED-PKVN-----FTRG--------GKYKPSAAALEKSIVDMISDVSGGP----------FKYSGKSMKEAHKGMA------I-----TDAEFDALAVHLVASLKKF--------------------KVADPEIAELVKVVA--------------------------------------------------- 
--------------------------|--||--|----------------|--||--||---|--------|--|--------------|--||--||--|--||-----------------|--|---||---------|---------|--|--|||-||------------------------||--||--|---|---------------------------------------------------- 
Haloarcula marismortui (Euryarcheota) gi|55379358|YP_137208  120aa 2/2Hb1            
>Halmar      
------------------------MASQSIFERIGG-------RDAVDAVVSDFYDRVRDD-PLLEPY---FEET-------------DMDQLRSHQTQFISTVAGGP----------VDYDGDDMQTAHEGMG------I-----TEDAFASVATHLEAALRANGVP-------------DDDVEAILTEVAAMKDDIVEA------------------------------------------------- 
Hyphomonas neptunium (Alphaproteobacteria)   2/2Hb1                                  
>Hypnep 
-----------------------------LYEVFGG-------EAGVSRIVDDLVERSLND-PRIADI---FAAS-------------DLVRLRRTLKEQFCFILAGP----------CDYTGMDMASSHKDHG------I-----TNREFNALVENLQHAMNAESVPF-------------RAQNKLLAALAPMQRDVVT-------------------------------------------------- 
Legionella pneumophila  (Gammaproteobacteria) gi|53752322|CAH13754 124aa 2/2Hb1                                
>Legpne 
-------------------------MTESLFERLGG-------QNAVNTAVDIFYRKMLMDD-RVNYF---FDDV-------------DMEQQILKQKGFLTMVFGGP----------NQYTGKSMREGHQHL-------L-ARGLNDSHVDIVIEHLGETLKELGANEE-------------DIQKVAAIANSVRGDVLGRSS----------------------------------------------- 
Microbulbifer degradans (Gammaproteobacteria) gi|4886128|ZP_00315184 2/2Hb1          
>Micdeg1 
-------------------CSSLQGQNQTLYKQLGG-------QDGVSALTRQLLINMAADN-RIAPR---FRGV-------------NIGKFKTGLDTYLCSITDGG----------CVYGGDSIKTIHSGYN------Y-----TATEFNALVENLMQAMETLQIPT------------ATQNKLLAKLAPSYQDVVYQ-------------------------------------------------- 
Mycobacterium avium (Actinobacteria) (HbN) 131aa 2/2Hb1                              
>Mycavi1 
-----------------ILARFRKAEPASIYDRIGG-------HEALEVVVEDFYVRVLADE-QLSGF---FTGT-------------NMNRLKGKQVEFFAAALGGP----------HPYTGAPMKQVHQGRG------I-----TMHHFGLVAGHLADALTAAGVPS------------ETVSEILGAIAPLAPEIATGEA------------------------------------------------ 
Mycobacterium bovis (Actinobacteria) gi|31618318|NP_855221 136aa (HbN)  2/2Hb1 
>Mycbov1 
-----------------LLSRLRKREPISIYDKIGG-------HEAIEVVVEDFYVRVLADD-QLSAF---FSGT-------------NMSRLKGKQVEFFAAALGGP----------EPYTGAPMKQVHQGRG------I-----TMHHFSLVAGHLADALTAAGVPS------------ETITEILGVIAPLAVDVTSGESTTAPV------------------------------------------- 
Mycobacterium marinum (Actinobacteria) 136aa(HbN)   2/2Hb1                          
>Mycmar1 
-----------------LLSRFRKRAPVSIYDKIGG-------YEAIEAVVEDFYVRVLADD-QLGGF---FTGT-------------NMNRLKGKQAEFFAAALGGP----------EPYTGAPMKQVHQGRG------I-----TMAHFSLVAGHLGDSLTAAGVPS------------ETVTDILKLVAPLATDIASGETTTAGV------------------------------------------- 
Mycobacterium_paratuberculosis (Actinobacteria) 120aa  2/2Hb1                           
>Mycpar1 
-----------------ILARFRKAEPASIYDRIGG-------HEALEVVVENFYVRVLADE-QLSGF---FTGT-------------NMNRLKGKQVEFFAAALGGP----------HPYTGAPMKQVHQGRG------I-----TMHHFGLVAGHLADALTAAGVPS------------ETVSEILGAIAPLAPEIATGEA------------------------------------------------ 
Mycobacterium smegmatis (Actinobacteria) (HbN) 125aa 2/2Hb1                          
>Mycsme1 
--------------------------MTSIYEQIGG-------AEALEVVVEDFYRRVLADD-ELAGF---FTGT-------------NMSRLKGRQVEFFATALGGP----------DEYTGAPMRQVHQGRG------I-----TMHHFDLVAGHLGDALSAAMPG-------------ATTSQIIAAIAPLAPEIATARTA----------------------------------------------- 
Mycobacterium tuberculosis (Actinobacteria) gi|15608680|NP_216058 HbN  136aa 2/2Hb1     
>Myctub1 
-----------------LLSRLRKREPISIYDKIGG-------HEAIEVVVEDFYVRVLADD-QLSAF---FSGT-------------NMSRLKGKQVEFFAAALGGP----------EPYTGAPMKQVHQGRG------I-----TMHHFSLVAGHLADALTAAGVPS------------ETITEILGVIAPLAVDVTSGESTTAPV------------------------------------------- 
Nostoc punctiforme (Cyanobacteria) gi|23126739|ZP_00108627 159aa 2/2Hb1 
>Nospun1 
--------------------------MSTLYDNIGG-------QPAIEQVVDELHKRIATD-SLLSPI---FAGT-------------DMAKQRNHLVAFLGQIFEGP----------KQYGGRPMDKTHAG--------L---NLQQPHFDAIAKHLGEAMAVRGVSAE-------------NTKAALDRVTNMKGAILNK------------------------------------------------- 
Nostoc punctiforme (Cyanobacteria) gi|23126739|ZP_00108627 159aa 2/2Hb1 
>Nospun2 
---------------------AHNSAGSSLYKRLGG-------YNAIAAVIDDSAKNIFAD-PLIGKY---FIGL----------STNSKQRLRELLIAQFCQAAGGP----------CIYTGRTMKLSHSG--------I-GRGLTNGEFYAFVNDIALALDKNGVKQPE------------KNQVLGFANSLRDQIVEKP------------------------------------------------- 
Pseudomonas syringae (Gammaproteobacteria) gi|28871348|NP_793967 140aa 2/2Hb1  
>Psesyr1 
-----------------AGCAQQPPRDDSLYQDLGQ-------RAGIQRIVEGMLLNIAKDE-RIVEH---FKKV-------------NIVRLRDKLVEQLCVEAGGP----------CRYTGDSMAESHKGQN------L-----TPSDFNALVENLIAAMDTENVPVP------------VQNRLIARLAPMRGEVLGK-------------------------------------------------- 
Pseudomonas syringae gi|23471254|ZP_00126585 142aa  2/2Hb1               
>Psesyr2 
-----------------CAQQQQPPKDDSLYQDLGQ-------RAGIQRIVEGMLINVARDQ-RIVEH---FRKV-------------DIVRLRDKLVEQLCVESGGP----------CRYTGDSMAEAHKGQN------L-----TPSDFNALVEDLIASMDTEKVPVP------------AQNRLIARLAPMRGEVIGK-------------------------------------------------- 
Rhodopirellula baltica gi|32475444|NP_868438 127aa 2/2Hb1                        
>Rhobal 
----------------------MSQSESDLLDQLGG-------MDGVRRVVDEMYVRVLAD-PELTHF---FDGV-------------PIEKLARMQTEFIASITSGD----------IQYTGADLTKVHAGRG------I-----TGVHFSKFCGHLTDALEANNVSSH------------AIDQVLGKLAMYSDKVTGSSNVDG--------------------------------------------- 
Xanthomonas axonopodis (Gammaproteobacteria) gi|21243436|NP_643018 131aa   2/2Hb1            
>Xanaxo 
-----------------TSACASTQSRQTLYDELGG-------QAGIEALVETMLSRIADD-PRIVDK---FARV-------------NIVMLNERLVQKFCHVADGP----------CPDTAKSMQQAHAHLA------I-----REGDFNALVEDLNWAMDQRKIP------------RRTQNRLLARLAAMHGEIVNH-------------------------------------------------- 
Xanthomonas campestris (Gammaproteobacteria) gi|21231965|NP_637882 142aa   2/2Hb1            
>Xancam 



-----------------LSACATTQPRQTLYEELGG-------QPGIEALVETMLSRIADD-PRIVEH---FARV-------------NIVMLNERLVQKFCHVADGP----------CPDTAKSMAQAHQHMA------I-----REDDFNALVEDLNWAMDQRNIP------------RRTQNRLLARLAAMHGEIVNH-------------------------------------------------- 
Methylococcus capsulatus (Gammaproteobacteria) 134aa  2/2Hb1                                 
>Metcap1 
-----------------KLADWWNESHGSLYEKLGG-------EAAVNAAVDIFYRKVLAD-PRINRF---FEGV-------------DMEKQAAKQKAFLTMAFGGP----------HNYTGMDMRRGHAHL-------V-KQGLNDAHFDAVMEHLGATMKELN----------------VPDELIAQAAAIAESTRNDVLGR---------------------------------------------- 
Myxococcus xantus (Deltaproteobacteria)  116aa 2/2Hb1                                        
>Myxxan1 
----------------------------SVYEQLGG-------EPAMAAAVEVFYRKVLADD-HISHF---FEDV-------------DMERQAAKQKAFLTMVTGGP----------VHYSGKDMRAGHAPL-------V-KRGLNDSHFDAVAGHLKATLEEL----------------GVAAPLVARVMTIAESARADV------------------------------------------------- 
Synechococcus sp.PCC7002 (Cyanobacteria) gi|18766961|AAL79195.1 124aa 2/2Hb1 
>Syncoc 
--------------------------MASLYEKLGG-------AAAVDLAVEKFYGKVLADE-RVNRF---FVNT-------------DMAKQKQHQKDFMTYAFGGT----------DRFPGRSMRAAHQDLVENA-G-L-----TDVHFDAIAENLVLTLQELNV----------------SQDLIDEVVTIVGSVQHRNDVLNR-------------------------------------------- 
Synechocystis sp.PCC6803(Cyanobacteria) gi|16330583|ref|NP_441311 124aa  2/2Hb1  
>Syncys 
--------------------------MSTLYEKLGG-------TTAVDLAVDKFYERVLQDD-RIKHF---FADV-------------DMAKQRAHQKAFLTYAFGGT----------DKYDGRYMREAHKELVENH-G-L-----NGEHFDAVAEDLLATLKEMGV----------------PEDLIAEVAAVAGAPAHKRDVLNQ-------------------------------------------- 
Acidithiobacillus ferrooxidans (Gammaproteobacteria) TIGR_243159|contig:10428:a  129aa  2/2Hb2                       
>Acifer1 
----------------------MLEPESTPYVRLGG-------EEAVRNLVNRFYDLMDSE-AQWQTPLRDIHAK-------------DLSESREKLFLFLSGWLGGP--------YVQRFGHPRLRARHASVP------V-----DDQARDQWMACMLQAMHEV----------------GIEPELYGHLQGAFQRTADFMRNR---------------------------------------------- 
Agrobacterium tumefaciens (Alphaproteobacteria) gi|15889651|NP_355332   2/2Hb2          
>Agrtum1 
-----------------SKEATMSSETVTLYEAIGG-------DATVRALTRRFYELMDTL-PEAARCRA-IHPA-------------DLSGSEAKFYDYLTGYLGGP------PVYVEKHGHPMLRRRHFVAP------I-----GPAERDEWLLCFRRAMDETIE-------------NAKLREIIWAPVERLAFHMQNQEADNP-------------------------------------------- 
Azotobacter vinelandii (Gammaproteobacteria) gi|23105627|ZP_00092083 2/2Hb2            
>Azovin 
-----------------------MINVLTPYQLLGG-------EEGVRRLCNAFYDNMEQL-PEAEGIRR-M-------------HGADTTAVREKLFEYLSGWLGGP--------YLEKYGTVSMGLPHRPFA------I-----GPKERDQWMLCLNKALDDIGAS-------------ETAKGLIKAPIHAFADHVRNRETSD--------------------------------------------- 
Bacillus anthracis (Firmicutes)  gi|30261307|NP_843684   2/2Hb2             
>Bacant 
----------------------MSKQPMTPFEAIGG-------EQCIEILVDTFYSYVSKH-PDLSPI---FP--------------DDLTETARKQKQFLTQYLGGP--------YTEEHGHPMLRARHLPFE------I-----TPKRAEAWLSCMEQAMDDTGVHG------------HIREFVFERLALTAQHMVNTPNETGE-------------------------------------------- 
Bacillus cereus (Firmicutes) gi|30019349|NP_830980 132aa  2/2Hb2                       
>Baccer 
----------------------MSKQPMTPFEAIGG-------EQCIAILVDTFYSYVSKH-PDLSPI---FP--------------EDLTETARKQKQFLTQYLGGP--------YTEEHGHPMLRARHLPFE------I-----TPKRAEAWLSCMEQAMDDTGVHGH------------IREFVFERLALTAQHMVNTPNETGEV------------------------------------------- 
Bacillus halodurans (Firmicutes) gi|15615417|NP_243720    2/2Hb2                 
>Bachal 
----------------------MVELNRTVYERIGG-------DKTVSALVDAFYTNVAGD-PILAPI---FP--------------NDLTETKRKQQQFLTQFLGGP--------YTEEHGHPMLRARHLPFP------I-----TPRRAKAWLTCMERAMDEINLPSP------------EREEMMARLTMTAHHMVNQPEEHR--------------------------------------------- 
Bacillus licheniformis (Firmicutes) gi|52079659|YP_078450  132aa  2/2Hb2                 
>Baclic    
----------------------MGQSFNAPYEAIG--------EELLSQLVDTFYERVKRH-PLLYPI---FP--------------DDLTETARKQKQFLTQYLGGP------PLYTEEHGHPILRARHLPFP------I-----TPERADAWLSCMKEAMDHVGLKGE------------IREFLFERLTLTARHMVNQPKMEDGSH------------------------------------------ 
Bacillus subtilis (Firmicutes) gi|16078221|NP_389038     2/2Hb2               
>Bacsub2 
----------------------MGQSFNAPYEAIGE--------ELLSQLVDTFYERVASH-PLLKPI---FP--------------SDLTETARKQKQFLTQYLGGP--------YTEEHGHPMLRARHLPFP------I-----TNERADAWLSCMKDAMDHVGLEGE------------IREFLFGRLELTARHMVNQTEAEDRS------------------------------------------- 
Bacillus thuringiensis (Firmicutes) gi|49477128|YP_035435.1  132aa 2/2Hb2  
>Bacthu 
----------------------MSKQPMTPFEAIGG-------EQCIAILVDTFYSYVSKH-PDLSPI---FP--------------DDLTETARKQKQFLTQYLGGP------NLYTEEHGHPMLRARHLPFE------I-----TPKRAEAWLSCMEQAMDDTGVHGH------------IREFVFERLALTAQHMVNTPNETGEI------------------------------------------- 
Bdellovibrio bacteriovorus (Deltaproteobacteria)gi|39576266|NP_969438 137aa 2/2Hb2           
>Bdebac1 
-----------------------MSEEKKPYELLGG-------EEVLRQLCKRFYEIMDTI-PEAKGIRD-MH-------------PGNLRGSEEKLFMFLSGWLGGP------GLFVEKYGHPRLRMRHFPFK------I-----GKSERDQWMMCMVQAFDELNIAEP------------LRSELLHSLLRLADHMRNVEEPESSE------------------------------------------- 
Bordetella pertussis (Betaproteobacteria) gi|33593344|NP_880988    2/2Hb2           
>Borper1 
-----------------QPISEPLDTSKTVFDMLGG-------EPGVRELVDRFYDLMDME-SD-------FKALR-------DAHGPSLEQARDKLFWFLCGYFGGP------H-YIERFGHPRLRARHLPFS------I-----GEIERDQWVACMGRAMQDQQL----------------PAALVDRLLQAFYGTADWMRNRAG-------------------------------------------- 
Bradyrhizobium japonicum (Alphaproteobacteria) gi|27376186|NP_767715 131aa    2/2Hb2     
>Brajap1 
-------------------MMTDSDVAISMFERIGG-------SATIDLLVDRFYERMDTL-PEAKV----IRAM----------HAADLGLIRDVLKRYLTEWTGGP------RLYSVEKGHPRLRQRHIGFA------I-----GDAERDAWLTCMRGALEETVAD------------AAARQDLDKALSGLADWMRNR-------------------------------------------------- 
Burkholderia cepacia (Betaproteobacteria)gi|46323938|ZP_00224300  142aa 2/2Hb2 
>Burcep1 
-----------------AHSLHAAHAPPSPFDRLGG-------AAALARIVDAFYRQMDTR-PDAAGIRA-MHGA-------------DLGPVKTVLVTYLCEWLGGP------RHYSAQRGHPRLRMRHRAFA------I-----GMAERDAWLACMRAALDECGVEP------------ALRDELMQALFKLADWLRNTGR------------------------------------------------ 
Burkholderia cepacia (Betaproteobacteria)gi|46311329|ZP_00211937  136aa  2/2Hb2 
>Burcep2 
-----------------TDVNDDAPSQPTAFELVGG-------EARVREMVDRFYDLMDLE-PE-------FAQIR-------ALHPDSLDGSRDKFFWFLCGWLGGP------DHYISRFGHPRLRARHLPFP------I-----ASVERDQWLRCMAWAMDDIGLPE------------PLRERLMHSFYDTADWMRNRPG------------------------------------------------ 
Burkholderia fungorum (Betaproteobacteria) gi|48786054|ZP_00282263   139aa  2/2Hb2  
>Burfun1  
-----------------AIPSSQQLPRATHFDRLGGE-------PAVIRLVDAFYRRMDTR-PDAQRIRA-MHHP-------------DLSSTKAVLVLYLCEWLGGD------KQYSAQRGHPRLRMRHAAFA------I-----GLAERDAWLTCMRGALDETGVDP------------ALRDELMQAFFKTADWMRNTPT------------------------------------------------ 
Burkholderia fungorum (Betaproteobacteria) gi|48784261|ZP_00280627 137aa  2/2Hb2           
>Burfun2 
-----------------DLNDEVSAAQPTAFELVGGE-------ARVRELVDRFYDLMDLE-AD-------FAGIR-------ALHPPSLDGSRDKFFWFLCGWLGGP-------HYISRFGHPRLRARHLPFA------I-----ASSERDQWLRCMAWAMEDVGLAEP------------LRERLLGSFFETADWMRNRNG------------------------------------------------ 
Burkholderia mallei (Betaproteobacteria) gi|52428830|AAU49423 135aa 2/2Hb2          
>Burmal 
-----------------TDVTDDAPSPPTAFELVGGE-------ARVRELVDRFYDLMDLE-PE-------FAGIR-------ALHPPTLEGSRDKLFWFLCGWLGGP-------HYIERFGHPRLRARHLPFP------I-----ASSERDQWLRCIAWAMQDVGLDEP------------LRERLMHSFHDTADWMRNRPG------------------------------------------------ 
Burkholderia pseudomallei (Betaproteobacteria) gi|13774099|gb|AAK38159 170aa (36-170) 2/2Hb2           
>Burpse1 
-----------------TDVTDDAPSPPTAFELVGGE-------ARVRELVDRFYDLMDLE-PE-------FAGIR-------ALHPPTLEGSRDKLFWFLCGWLGGP-------HYIERFGHPRLRARHLPFP------I-----ASSERDQWLRCIAWAMQDVGLDEP------------LRERLMHSFHDTADWMRNRPG------------------------------------------------ 
Chloroflexus aurantiacus (Chloroflexi; Green non-sulfur bacteria) gi|22973316|ZP_00020053 140aa   2/2Hb2            
>Chlaur 
-----------------HYGEVYIMSEPTIYEQIGG-------EATFRRIVDIFYARVEAD-PRLRHL---FP--------------ADLEPGKEHQRLFLMQYFGGP-------TYSERRGHPRLRMRHAPFP------I-----GPRERDAWLEHMLAALNEAGVPE-------------PARSVMENYFRHAAQAMMNRLGED--------------------------------------------- 
Chromobacterium violaceum (Betaproteobacteria) gi|34499146|NP_903361  129aa  2/2Hb2 
>Chrvio 
---------------------MSEVQEMTPYQLLGG-------EGVVRWLTDRFYDIMDSE-PSVKPLRD-M-HP------------ADLAGSRQKLFMFLSGWLGGP-------LYMEAFGHPRLRMRHMPFA------V-----DEDARDQWMFCMRRAVSEL----------------VVEDWLKDKLLEAFHNTADFMRNR---------------------------------------------- 
Corynebacterium diphtheriae (Actinobacteria) gi|38234371|NP_940138.1     2/2Hb2    
>Cordip 
-----------------------MNTPASFYESVGG-------EETFHLIVHRFYERMRNDD-LIGPM---YP-------------DDDWEGAEDRLRWFLAQYWGGP-------TFSENRGHPRLRMRHAHFP------I-----GMNEAQRWLDIMSDTLDSIEATLPP----------AHRAAMWDHMQRVAQMLINQAP------------------------------------------------ 
Corynebacterium efficiens (Actinobacteria) gi|25028901|NP_738955  2/2Hb2        
>Coreff 
-----------------------MTSTENFYDSVGG-------EETFNLIVHRFYEQVRTDD-ILGPM---YPQ-------------DDWEGAEARLRMFLVQYWGGP-------DYSEQRGHPRLRMRHAHFP------I-----GVTAAERWLELMTRALDSLEEGTL---------TDDQRAAIWDHMVRAADMLINSNPDPHQR------------------------------------------- 
Corynebacterium glutamicum (Actinobacteria) gi|19553644|NP_601646    2/2Hb2      
>Corglu 
-----------------------MTTSENFYDSVGG-------EETFSLIVHRFYEQVPNDD-ILGPM---YPP-------------DDFEGAEQRLKMFLSQYWGGP-------DYQEQRGHPRLRMRHVNYP------I-----GVTAAERWLQLMSNALDGVDLTAE-----------QREAIWEHMVRAADMLINSNPDPHA-------------------------------------------- 
Cytophaga hutchinsonii (Bacteroideted/Chlorobi; green sulfur bacteria) gi|23136839|ZP_00118553 2/2Hb2    2/2Hb2          
>Cythut 
------------------------MEKEALYYRLGK--------ENLDLLVDRFYDLVFVND-QIAHL---FKN--------------DKEEIKGKQRLFLTQFLGGP-------LYSEKFGHPQMRARHMPHP------I-----TETDAIAWLHCMSQAIGSLPVSEA------------LKDELFARFPPTAMFMVNKEEQ----------------------------------------------- 
Deinococcus radiodurans (Thermus/Deinococcus) gi|15806025|NP_294726     2/2Hb2       
>Deirad 
------------------MTTPLDLARGSLYDRIGP--------DTLALLVHRFYAHVARN-PDLAPI---FPA--------------DLSETARKQLAFLTGFTGGP-------LYHELYGHPRLRARHLPFP------I-----TPGRARAWLACMNAALRETPGLAEA-----------DAHELYAALARVAVHMVNTEEAPDSD------------------------------------------- 
Exiguobacterium (Firmicutes) gi|45532753|ZP_00183753  126aa  2/2Hb2  
>Exiguo 
----------------------------MLYEDLGQ-------KQAIEQLVARFYERVYADH-LLRPL---FP--------------SDRRQVEQAQTRFLIQLTGGP------KQYESYDERMNLAMIHRLLP------I-----TEVHAIRWIELMTMTIEETISDSEA------------ATRLIERLRIGALNVLRICDAHQNR------------------------------------------- 
Chloroflexus aurantiacus (Chloroflexi; Green non-sulfur bacteria) gi|53799877|ZP_00359558  127aa  2/2Hb1            



>Chlaur 
------------------------MSEPTIYEQIGG-------EATFRRIVDIFYARVEAD-PRLRHL---FP--------------ADLEPGKEHQRLFLMQYFGGP------RTYSERRGHPRLRMRHAPFP------I-----GPRERDAWLEHMLAALNEAGVPE-------------PARSVMENYFRHAAQAMMNRLGED--------------------------------------------- 
Kineococcus radiotolerans (Actinobacteria) gi|46365419|ZP_00227907.1  149aa 2/2Hb2  
>Kinrad 
-----------------RKPAGPDGGTRSFFDEVGG-------HETFVRLVDAFYEGVAADE-VLRPM---YP-------------EADLGPARQRMLMFLEQYWGGP------ATYSEQRGHPRLRMRHASFK------V-----NPDARDRWLTHMRAAVVSLGLAP-------------AQEGVLWDYLDRAAHSMLNTFED---------------------------------------------- 
Leifsonia xylii (Actinobacteria) gi|50954582|YP_061870 135aa 2/2Hb 
>Leixyl 
-----------------TGIPVGPPAGPTFFEQAGG-------HDTFRRLVDAFYRGVAAD-PVLRPM---YP-------------EEDLEPAAERLTLFLEQYWGGP------AAYSEQRGHPRLRMRHLPFR------V-----NPDARDRWLMNMRAAVLELALP-------------PLQEETLWSYLERAAFAMVNTFEE---------------------------------------------- 
Leptospira interrogans (Spirochaetes) gi|24216675|NP_714156  145aa  2/2Hb2            
>Lepint 
-----------------GGPPGPIPGLQLVFGSVGE--------NSLRKLVSDFYDQIPSS-SIS-FM---FP--------------ENLEDSKIKSADFLIQVTGGP-------LYSQNYGPPKMRARHLPFP------I-----DEKARRVWLSCYRKVLDDWDAEV-------------SAKEVLWIFFKDFSTWMVNLESKTEE------------------------------------------- 
Mesorhizobium loti (Alphaproteobacteria) gi|13470534|NP_102102 160aa   2/2Hb2               
>Meslot 
----------------------MSRDVPTLYEWAGG-------SDALNRLTQTFYDKVAKD-PVVGPV---FKAM--------------SPDHPSHVAAFIGEVFGGP-------YSEKFGGHREMVMHHLGKH------L-----TEEQRRRWINLLADAADEVGLPDD-----------PEFRSAFMGYVEWGSRLAKMNSNLGET------------------------------------------- 
Methylobacillus flagellatus (Betaproteobacteria) gi|46120937|ZP_00201861  137aa  2/2Hb2  
>Metfla 
-----------------DKIGEPGSSKATLFELLGG-------AEQVRAIVERFYDIMDTD-PRAAGIRA-MHAP-------------DLTSAREKLFMFLTGWTGGP------QLYMERYGHPRLRMRHMSFP------I-----DDSARDQWMYCMVKAMHDTGVDE-------------AIIEKMGAALYGVADFMRNREG----------------------------------------------- 
Methylococcus capsulatus  (Gammaproteobacteria) 131aa  2/2Hb2  
>Metcap2 
---------------------MQEPVIQTPYQRLGG-------EAVLHELVERFYGYMDEL-PEAAPIRA-MHA-------------DDLSGAKSKLFKFLSGWLGGP-------LFVQEFGHPRLRARHFPFS------I-----GVPERDQWLLCMRKALDDIPLDGPFR------------EALYEALARTAHHMINRED------------------------------------------------ 
Microbulbifer degradans (Gammaproteobacteria) gi|48862691|ZP_00316586 137aa  2/2Hb2             
>Micdeg2 
-------------------MNEYGYGQGDASYKAAGE------IEGITRLVDAFYHFMDTL-PEAAKLRS-MHAQ-------------SLAESRKKLAYFLSGWLGGP------RLYAQHFGSINIPGAHRH--------L---AATPEDADAWMLCMAKAVDLQPYEP------------SFKQYLLQQLRVPADRIVEAGRKPL--------------------------------------------- 
Mycobacterium avium (Actinobacteria)gi|41408389|NP_961225 (HbO) 129aa  2/2Hb2                             
>Mycavi2 
----------------------------SFYDAVGG-------AETFQAIVSRFYAQVPEDE-ILREL---YPL-------------DDLEGAEERLRMFLEQYWGGP-------TYSDRRGHPRLRMRHVPFR------I-----TPLARDAWLRCMHTAVASIDSKTLD----------DEHRRELLDYLEMAAHSLVNSP------------------------------------------------ 
Mycobacterium bovis (Actinobacteria) gi|31793651|NP_856144 128aa (HbO)  2/2Hb2       
>Mycbov2 
-------------------------MPKSFYDAVGG-------AKTFDAIVSRFYAQVAEDE-VLRRV---YPE-------------DDLAGAEERLRMFLEQYWGGP-------TYSEQRGHPRLRMRHAPFR------I-----SLIERDAWLRCMHTAVASIDSETLD----------DEHRRELLDYLEMAAHSLVNSPF----------------------------------------------- 
Mycobacterium leprae (Actinobacteria) gi|15827640|NP_301903 128aa  2/2Hb2              
>Myclep2 
-------------------------MQQSFYDAIGG-------AETFKAIVSRFYAQVPEDE-ILREL---YPA-------------DDLAGAEERLRMFLEQYWGGP-------TYSSQRGHPRLRMRHAPFR------I-----TAIERDAWLRCMHTAVASIDSHTL----------DNEHRRELLDYLEMAAHSLVNSAS----------------------------------------------- 
Mycobacterium smegmatis (Actinobacteria) 136aa (HbO)  2/2Hb2                         
>Mycsme2 
-------------------MGDVTQVQRSFYDEVGG-------HDTFHAIVSRFYQLVREDE-ILHPL---YPE-------------DDFEGAEERLRMFLEQYWGGP-------TYSDQRGHPRLRMRHAPFR------I-----GFLERDAWLRCMHTAVAEIDSQTLDDA----------HRRALLDYLMADSMVNSAF------------------------------------------------- 
Mycobacterium tuberculosis (Actinobacteria) gi|15609607|NP_216986 HbO  128aa  2/2Hb2   
>Myctub2 
-------------------------MPKSFYDAVGG-------AKTFDAIVSRFYAQVAEDE-VLRRV---YPE-------------DDLAGAEERLRMFLEQYWGGP------RTYSEQRGHPRLRMRHAPFR------I-----SLIERDAWLRCMHTAVASIDSETLDDE----------HRRELLDYLEMAAHSLVNSPF----------------------------------------------- 
Nocardia farcinica (Actinobacteria) gi|54014789|BAD56159  134aa 
>Nocfar 
-------------------MSSGEQTATSFYEAVGG-------AETFRRLVAAFYREVAADE-ILRPL---YPE-------------DDLGPAERRLRMFLEQYWGGP------RTYSDERGHPRLRMRHMPFK------V-----GPLERDAWLRCMRIAVAELEPEVLDDE----------HRKALLDYLEMAAHSLMNSPI----------------------------------------------- 
Novosphingobium aromaticivorans (Alphaproteobacteria) gi|48850360|ZP_00304602 131aa 2/2Hb2       
>Novaro1 
--------------------MATEAPALSPYDRIGG-------REVLRRITDRFYDLMDTD-PA-------YAELR-------AMHAPDLSPMREALAGFLSGWCGGP------RGWFEANPGKCMMSMHKPFP------I-----TRQTATQWADCMSRAIADAAPEDTE------------VADAMAQVLGQMAKGMARD------------------------------------------------- 
Novosphingobium aromaticivorans (Alphaproteobacteria) gi|48847810|ZP_00302059 133aa  2/2Hb2      . 
>Novaro2 
-----------------------MTVPGTPYEAFGG-------EAAIRALCGRFYSLMDEL-PGAAACRA-VHPP-------------SLERAEERLFEYLTGWLGGP------PLYTDKYGHPRLRMRHFIAP------I-----GREEVEGWLLCFRQAWSETIPASPL-------------ADAIMEKVEGLAWHMGNKPDIAGS------------------------------------------- 
Oceanobacillus iheyensis (Firmicutes)  gi|23098673|NP_692139 128aa 2/2Hb2               
>Oceihe2 
---------------------MEQMEHRTIYEAIGG-------YRTMNNIVHAFYTRVEVH-PDLKPI---F--------------PDDLTETIRRQMMFLTQFFGGP-------LYEEERGHPMLRRRHLPFP------I-----TPTRRDAWLTCMAAALEEAEIKEP------------YRTAMMERLTLTANHMMNTPE------------------------------------------------ 
Parachlamydia sp. UWE25 (Chlamydiae) gi|46446613|YP_007978.1  146aa  2/2Hb2  
>Parach 
-----------------SGPPQGITPDSRIYSLMG--------EDNIYKMLEDFYLELEKS-SIRHL----FP--------------ADMKAASKKSAAFFVFICGGP------PLYQQQFGSPRMRQRHLPFA------I-----DEEARQVWLHSFKHILQGAEQKYC------------FPMEYMGSFYRFLDQFSTWMINTQSE------------------------------------------- 
Photobacterium profumdum (Gammaproteobacteria) gi|46913965|CAG20747 160aa 
>Phopro 
-----------------QKTTPVYGMGDATLLAAGG-------EEGVKKLVDAFYDYMDTL-PEAEVVRA-MHKP-------------DLTDSREKLTTFLTGWMGGP------SRYAEKYGSMNIPGAHRHLS------I-----GIAEKEAWLLCMQKALDDQGYDD--------------VFKRYVMVQLSFPAEMCRNRS----------------------------------------------- 
Polaromonas sp. JS666 (Betaproteobacteria) gi|54032073|ZP_00364205 146aa 2/2Hb2 
>Polaro   
-----------------EENPPGNPPFETPFAWIGG-------EERVKALVERFYDLMDLE-PG-------YAALR-------AAHGSTLDNARQRLFWFLCGWLGGP------QHYTERFGHPRLRMRHMPQQTGG-GAI--GSIGILERDQWLACMDQAMRETGVDD-------------ALRTRLNASFFQTADWMRNRGE----------------------------------------------- 
Ralstonia eutropha (Betaproteobacteria) gi|46132529|ZP_00202928 139aa  2/2Hb2 
>Raleut 
-----------------PESTGQAGTEVTAFDLVGG-------EARVRELVDRFYDLMDLE-PE-------FAGLR-------ALHPASLDGSRDKLFWFLCGWLGGP------NHFIERFGHPRLRARHMPFE------I-----GISERDQWMRCMALAMQDVGLSED-------------LQMRLMQAFFQTADWMRNVAR----------------------------------------------- 
Ralstonia metallidurans (Betaproteobacteria) gi|22977370|ZP_00023178 2/2Hb2  
>Ralmet 
-----------------SNQPEEQREQITAYELIGG-------EARVRELVDRFYDLMDLE-TE-------FAGLR-------ALHPPSLEGSRDKLFWFLCGWLGGP------NYFIERFGHPRLRARHLPFE------I-----GTSERDQWMRCMALAMQDVGLSED-------------LQMRLMQALFQTADWMRNVQR----------------------------------------------- 
Ralstonia solanacearum (Betaproteobacteria) gi|17546809|NP_520211 2/2Hb2             
>Ralsol 
------------------MTDAASGQETLAFDLLGG-------EARVRELADRFYDLMDLE-PA-------FA--R-------ALHPPSLDGSRDKLFWF--HYI-------------ERFGHPRLRARHLPFE------I-----GTRERDQWMRCMALAMQDLGIDDA-------------LQMRLMQAFWQTADWMRNVPR----------------------------------------------- 
Rubrivivax gelatinosus (Betaproteobacteria) gi|47573541|ZP_00243579  136aa  2/2Hb2 
>Rubgel 
-------------------TPPESTAPATPYEWVGG-------EHAVRALVDRFYDLMDLE-PG-------FHDLR-------RLHPSTLDGSRDKLFWFLCGWLGGP------DLYVERFGHPRLRARHLPYS------I-----GVRERDQWMACMEQAMHECELDP-------------LLVSRLKASFANTADWMRNRGT----------------------------------------------- 
Shewanella oneidensis (Gammaproteobacteria) gi|24371639|NP_715681 145aa 2/2Hb2                  
>Sheone 
-----------------KVQDDRDPNQSNAYDLIGG-------DKVIRAIANSFYQKMASSE-ETRAL---FA-----------IHRAPIAESEQKLYEFLTGWLGGP--------QKYGHPALRARHMHFA--------V-----DEAMRDQWLFCMKFAIEKHIKKP-------------EHRAAIYEAISTLADHMRNQ------------------------------------------------- 
Sinorhizobium meliloti (Alphaproteobacteria) gi|15966172|NP_386525 130aa  2/2Hb2  
>Sinmel1 
---------------------MTEPQTTTLYEAIGG-------DATVRALTQRFYELMDSL-PEAARCRA-VHPP-------------DLTGSEEKFYEYLTGWLGGP--------YVQKRGHPMLRRRHFIAG------I-----GPAERDEWLFCFTRALEETVSHPK-------------LREIILEPITRLAHHMQNKE------------------------------------------------ 
Staphylococcus aureus (Firmicutes) gi|15923993|NP_371527  121aa 2/2Hb2             
>Staaur 
--------------------------MTTTPYDIIG-------KEALYDMIDYFYTLVEKDE-RLNHL---FP--------------GDFAETSRKQKQFLTQFLGGP--------YTEEHGHPMLRKRHMDFT------I-----TEFERDAWLENMQTAINRAAFPQG------------VGDYLFERLRLTANHMVNS-------------------------------------------------- 
Staphylococcus epidermidis (Firmicutes) gi|27467610|NP_764247 121aa   2/2Hb2       
>Staepi 
--------------------------MSKTPYELIG-------QKALYQMIDHFYQLVEKDS-RINHL---FP--------------GDFKETSRKQKQFLTQFLGGP------DLYTQEHGHPMLKRRHMEFT------I-----SEYERDAWLENMHTAIQHAKLPAG------------VGDYLFERLRLTANHMVNS-------------------------------------------------- 
Streptomyces avermitilis (Actinobacteria) gi|29831913|NP_826547  134aa   2/2Hb2            
>Strave 
-----------------NEIRRGTLQEQTFYEQVGG-------EETFRRLVHRFYEGVAGD-PLLKPM---YP-------------EEDLGPAEERFTLFLIQYWGGP--------YSEQRGHPRLRMRHAPFA------V-----DRAAHDAWLKHMRVAVDELGLS------------EEHEHTLWNYLTYAAASMVNTES------------------------------------------------ 
Streptomyces coelicolor (Actinobacteria) gi|21221127|NP_626906  137aa   2/2Hb2          
>Strcoe 
-----------------NEIRRGTLQEQTFYEQVGG-------EETFRRLVHRFYEGVAED-PILRPM---YP-------------EEDLGPAEDRFALFLMQYWGGP--------YSDNRGHPRLRMRHAPFA------V-----DRAAHDAWLKHMRVALDELGL------------SEEHEQTLWKYLTYAAASMINTPG------------------------------------------------ 
Thermobifida fusca (Actinobacteria) gi|48835434|ZP_00292434  163aa  2/2Hb2              
>Thefusc 
-------------------MTSQHDDQMTFYEAVGG-------EETFTRLARRFYEGVAAD-PVLRPM---YP-------------EEDLGPAEERLRLFLMQYWGGP--------YSERRGHPRLRMRHFPYR------I-----GAEERDRWLTHMRAAVDDLALPA------------HLEQQLWEYLVYAAYAMVNVPEDAQPP------------------------------------------- 



Thiobacillus denitrificans (Betaproteobacteria) gi|52006448|ZP_00333828  126aa 2/2Hb 
>Thiden 
--------------------------MQTHYDRLGG-------ADTIRRLVDRFYDLMDED-PDY------YG-IR-------KLHPTDLTESRNKLAWFLSGWTGGP------PEYTDRFGHPFLRRRHLPFV------I-----GESERDQWMGCMIRAMQDVGLDA------------ALQQELTAALFQTADFMRNQPQ------------------------------------------------ 
Verrumicrobium spinosum (Chlamydiae/Verrummicrobia) gnl|TIGR_240016|contig:335 121aa 2/2Hb2 
>Verspi 
-------------------------MVDTFYTRLGE--------EALTRLVAAFYRRVKADD-LLGPM---YPP-------------EDWEGAERRLRDFLIFRFGGP------DQYIQERGHPRLRMRHAPFK------I-----GVAERDRWLDLMGAAMKEVGIPE----------------DLAPTLGGFFAQVADFMRN----------------------------------------------- 
Acidithiobacillus ferrooxidans (Gammaproteobacteria) TIGR_243159|contig:10428:a 132aa 2/2Hb3                         
>Acifer3 
--------------------MEQVSPPKRRLEPLCEK----ITLPVIRAVVDDFYNRIQHH-PTLAEP---FSIV------------QDWELHKDRLVHYWWTVSGGL---------PYKDYRYALGDKHAPLG------I-----THSLVDDWLALFHETMLDHMDAD----------MARRWHGMAAGIGESLRLMFAPR------------------------------------------------- 
Agrobacterium tumefaciens (Alphaproteobacteria) gi|15887600|NP_353281 2/2Hb3        
>Agrtum2 
-----------------VHNAEIQDRAEKAMAEIGV------DAAFIDLLVETFYGRVLEHQTLGPV----FD-------------AGRWPEHMARMKQFWTAIAFKN-----------GSYGGKPVQAHLG--------V--QGMSAELFPQWLALFSVTLDDIAPSRKAHD---------WFMETAERIARSLTLSLFYNPAMDDP------------------------------------------- 
Agrobacterium tumefaciens (Alphaproteobacteria) gi|17934166|NP_530956 2/2Hb3        
>Agrtum3 
------------------------------MAEIGV------DAAFIDLLVETFYGRVLEHQTLGPV----FDARL----------AGRWPEHMARMKQFWTAIAFKN-----------GSYGGKPVQAHLG--------V--QGMSAELFPQWLALFSVTLDDIAPSRKAHD---------WFMETAERIARSLTLSLFYNPAMDDP------------------------------------------- 
Bdellovibrio bacteriovorus (Deltaproteobacteria) gi|42523942|NP_969322  128aa  2/2Hb3  
>Bdebac2 
------------------------MTTPTSRKPLES-------REDVMVLVDSFYAKVRAD-GYIGPI---FTDV----------AKVDWEEHLPKLYNFWSDLLLGE-----------DSYRGRPFPPHTKLN------L-----ERGHFEQWLRLFVETVDEHFVGLKANE----------AKERAYRIARNFMINLQLLSLE---------------------------------------------- 
Bordetella pertussis (Betaproteobacteria) gi|33593122|ref|NP_880766 2/2Hb3         
>Borper2 
---------------------------MGAPDLCTE--------EDITQLVHQFYAEVRRD-AELGPI---FN-----------THVDDWDVHLAKLVDFWSSILRGT-------RGTPMPRHVALPGLHAG--------L---------FERWLRLFRATAAAQPNQAMAEQ----------ACLMAGRIAQSLWYGYQLHRSPDQA------------------------------------------- 
Bradyrhizobium japonicum  (Alphaproteobacteria)(gi|27381333|NP_772862 154aa 2/2Hb3        
>Brajap2 
-----------------AAAARRNLLTQDAIERTGI------TEEMIAELVTRFYGRVRED-ALLGPV---FAV------------VQNWDEHLAKLGDFWSSVVLMS-----S--PMRAHLPLGLVGDHFDRW------L-------DLFEQTARDVCPPAAAALFIDKA----------RRIADSFEMASATVAGRIASPRHVLRS------------------------------------------- 
Brucella melitensis (Alphaproteobacteria) gi|17988743|NP_541376 141aa 2/2Hb3              
>Brumel3 
--------------------------MTILINQPHP----SIDRDSIDRLVEIFYGRAREDE-IIGPI---FNRT-----------VKDWDHHLARISEFWSSVILKT-----R--PMPPHLALNLENEHFDRW------L-------ELFEQTAREIFPPEAAIIFVDRA----------RRIADSFEMAIATHSGRIRAPRHSRRP------------------------------------------- 
Burkholderia cepacia (Betaproteobacteria) gi|46315472|ZP_00216054  186aa (1-155) 2/2Hb3 
>Burcep3  
-------------------MTALPASPDSAPARPRD---TEPTEENIRDLVYAFYDRVRAD-PLLGPV---FDAK----------LEGRWDDHLPKMVTFWSSLVLGT-----K------GYRGNVQQAHQPLDG-----I-----EPAHFSRWLSLFLKTVETRYAPPAA----------IRFMEPALRIAQSLQLSRFGWDYQIPP------------------------------------------- 
Burkholderia cepacia (Betaproteobacteria) gi|46323547|ZP_00223911  190aa (1-155) 2/2Hb3 
>Burcep4 
-------------------MTSLPASSDTAPARIRD---AEPTEANIRDLVYAFYDRVRAD-PLLGPV---FD----------AKLDGRWDTHLPKMVSFWSSLVLGT-----R------GYRGNVQQAHQPLDG-----I-----EPAHFSRWLSLFLKTVEARYTPAA----------AVRFMEPALRIAQSLQLSRFGWDYRIPA------------------------------------------- 
Burkolderia fungorum (Betaproteobacteria) gi:48783812|ZP_00280193  181aa (1-154) 2/2Hb3           
>Burfun3 
--------------------MNPSFPAAPAVERAAHP-----TEANIRDLVYAFYERVRAD-ALLGPV---FDAT----------LADRWDDHLPKMCTFWGSLVLGA-------VQQAHQPLEGIEPQHFSRW------L-------YLFLDTVQSRYEPAAAVR-----------------FMEPALRIAQSLQLSRFGWDYKIPE------------------------------------------- 
Burkholderia mallei (Betaproteobacteria) 144aa  2/2Hb3                                    
>Burmal4 
-----------------TQAFSASSAAAKPARDAEP------TPENIRALVDAFYDRVRDD-ALLGPV---FE----------SKLAGRWDQHLPKMGEFWSSLVLGT-----------KSYRGNVQAAHQPLDG-----L-----EPVHFSRWLALFLKTVEARYEPAA----------AVRFMEPALRIAQSLQLSRF--------------------------------------------------- 
Burkholderia pseudomallei (Betaproteobacteria) gi|53719116|YP_108102 180aa (36-170) 2/2Hb           
>Burpse2 
-----------------TQAFSASSAAAKPARDAEPT------PENIRALVDAFYDRVRDD-ALLGPV---FE----------SKLAGRWDQHLPKMGEFWSSLVLGT-----------KSYRGNVQAAHQPLDG-----L-----EPVHFSRWLALFLKTVEARYEPAA----------AVRFMEPALRIAQSLQLSRFGWDYR---------------------------------------------- 
Campylobacter jejuni (Epsilonproteobacteria) gi|15791829|NP_281652 2/2Hb3 
>Camjej 
----------------------------MKFETINQ--------ESIAKLMEIFYEKVRKDK-DLGPI---FNNAI-------GTSDEEWKEHKAKIGNFWAGMLLGE-----------GDYNGQPLKKHLD--------L--PPFPQEFFEIWLKLFEESLNIVYNEE----------MKNVILQRAQMIASHFQNMLYKYGGH---------------------------------------------- 
Caulobacter crescentus (Alphaproteobacteria) gi|16127286|NP_421850  2/2Hb3           
>Caucre 
----------------------MSLSPRSQARADA----APFTDEEIDRLVETFYARIRQHH-RLGPI---FEAA---------IGPDGWPEHLAKLKDFWSSVLNTS-----------GRYKGQPVAAHQGVEG-----V-----TEGLFTPWLGLFHMTCAELFDAP----------RAAIIGQKAERIAATLKLGLFHRPGAVA-------------------------------------------- 
Desulfitobacterium hafniense (Firmicutes) gi|23119438|ZP_00102524 2/2Hb3   
>Deshaf 
------------------------MFKRGAMRSSHD-----LDEAALAALVRRFYAAVREDD-RLGPV---FA-----------AAIDDWDAHERRLIDFWTSLMLGS--------GRYRGNPAQMHLRHAGR-------I-----QPELFAHWLALWRRCSEHTLPPAQA----------AAVQARAGRIAEHLQRLLAQA------------------------------------------------- 
Helicobacter hepaticus (Epsilonproteobacteria) gi|32261711|gb|AAP76761 2/2Hb3         
>Helhep 
------------------------MTFEKINVDSIR------------KLMDIFYAKVRADKSGLGDI---FNTKI-------GTSDEVWEVHKAKIANFWQGMLLNS-----------GDYNGQPLKAHLD--------L--PPFPRELFNVWLNLFEESLRAVYAKEE---------HISLILQRAQMIAQRFQYIIYESGLHH--------------------------------------------- 
Mesorhizzobium sp. BNC1 (Alphaaproteobacteria) gi|45680999|ZP_00192444  154aa 2/2Hb3 
>Mesorhi 
------------------MSKQSAGRTTIIVDGVPLPE--ILDERMIHDVVHGFYEEIRNDD-LLGPI---FNGA---------INSEAWPHHLAKMCDFWSATLLRT-----------KRYEGRPLPPHLA--------I--PGLGEVHFRRWLMLFRATVDRLCPADVA----------VLFMDRALRIAHSFRLAVAFSRGDDTL------------------------------------------- 
Methylococcus capsulatus (Gammaproteobacteria) gi|53804116|YP_114018  140aa 2/2Hb3                               
>Metcap3 
---------------------MATHCTSSMSTHLPT-------EEQIAEMVRRFYRQVLADD-RLRPI---FD-----------AAITDWDTHHRVVQDFWSRTLLDT-----------DRYRGHPYPVHAQLP------L-----QPEHFDIWLELFRKAAREVLPADSAA----------RAIARAEHMAESFKAGMFSFPRYEGP------------------------------------------- 
Mycobacterium avium (Actinobacteria) 148aa 2/2Hb3 
>Mycavi3                             
------------------------------MPDLRD-------RADVEALLRRFYGRALDDE-VLAEP---FARL----------RATGLDDHVPTMCDFWETVLFRA-----------GRYRGSALQAHRDIHRRA-P-L-----SDRHFRRWLTLWHITVDEMYRGPAAD----------RAKIQAARIAWAMHRRLTGADSPELL------------------------------------------- 
Nitrosomonas europaea (Betaproteobacteria) gi|30249138|NP_841208 141aa 2/2Hb3            
>Niteur3 
--------------------MIPRPIPEPSPDLYTE--------EEVSKLVHEFYAKARKD-AALGPI---FEEH-----------VIDWDAHFVQMTNFWSAQLRGT-----------SRFRGAPMPKHIALPE-----L-----NETLFKRWLQLFRQTTLELGNPLL----------KQHADTVAEFIAGRLWMGYQMSHFPHRE------------------------------------------- 
Novosphingobium aromaticivorans (Alphaproteobacteria) gi|48849793|ZP_00303907 127aa 2/2Hb3 
>Novaro 
-----------------------------MNDLSITE-------GDIDRLVPEFYARVRKDE-VLGPI---FNGA-----------IEDWPDHLERLKAFWSSIMLTS-----------GRYKGQPLIAHVKHEAH----M-----TPENFARWLELWRQTTGDILGPD----------KAELFRQKAARIAESLTMGVQFYRERQRA------------------------------------------- 
Rhodopseudomonas palustris (Alphaproteobacteria) gi|39935786|NP_948062 139aa  2/2Hb3     
>Rhopal 
-------------------------MAYIVAMSLAHSD--ILNDDQIAQLVRTFYGRAREDE-VIGPI---FASA-----------VHDWDHHIAQITDFWSSMLLKT--------PMRPHLMLNLAPEHFDRW------L-------KLFEATATELFTPEVAT-----------------EFIIRARRIADSFEMGIATTQGKVAT------------------------------------------- 
Silicobacter pomeroyi (Alphaproteobacteria) 2/2Hb3                                  
>Silpom3 
----------------------------ITPAQIDH-------------VVRVFYARIRTH-AELGPV---FAAH-----------VRDWPAHEARIAAFWRNAILKE--------MRVHVSRPDIRPDHFP--------L--------WLALFHEVLTQELAAETAA--------------RWGALADRIGHGLKMGL---------------------------------------------------- 
Silicibacter sp. TM1040 (Alphaproteobacteria) gi|52009563|ZP_00336926 137aa 2/2Hb3 
>Silici  
-----------------------MQDVQPLARFQISA-------DDIRRVVSVFYGEVRRH-PVLAPV---FNA-----------HVEDWPQHEEKIANFWRNAILRE-----R------VYDGFPMREHLSRPD-----V-----RAEHFPVWLGLFHAVLEREVTAE----------QALQWGHLADRIGEGFRTGIESIRQ----------------------------------------------- 
Sinorhizobium meliloti (Alphaproteobacteria) gi|15966331|NP_386684 155aa 2/2Hb3          
>Sinmel2 
-----------------VQSAAMRERAEAEMKALGI------DEAFIGKLVDTFYARVLAH-PELGPV---FDA----------RLSGRWPEHMEKMKSFWSAVAFRS-----------GAYGGKPVQAHLG--------V--ANMSPELFPKWLGLFAATLDDIAPNEE---------AKAWFMATAERIARSLTLSLFYNP------------------------------------------------ 
 
Chlamydomonas reinhardtii 2/2Hbs 
 
Chlamydomonas reinhardtii 160981       
>Chlrei1  
-------------------MAADTAPADSLYSRMGG-------EAAVEKAVDVFYERIVAD-PQLAPF---FANV-------------DMKKQRRKQVAFMTYVFGGS----------GAYEGRDLGASHRRL-------IREQGMNHHHFDLVAAHLDSTLQELGVAQ------------ELKAEAMAIVASARPLIFGTGEAGAAN------------------------------------------- 
Chlamydomonas reinhardtii 160982       
>Chlrei2  
-----------------AAGVVDAAAPPSIFDRLGG-------EAAVEKAVDVFYERIVAD-PQLAPF---FEGV-------------DMRTQRRKQQAFMTYAFGGA----------TGYTGRDLAAAHRRL-------IRDKGLKEEHFDMVAGHLAGTLQLLGIGA------------DLVDEVIALVATTKPVIFERV------------------------------------------------- 
Chlamydomonas reinhardtii 157690       
>Chlrei3  



-----------------GQSKSAATTRSTLHAKLGG-------AAAVAATVDVFYKKLMND-PDLEPF---FRGV-------------DMVTLIAKQNRFLAYAFGAT----------THYHGKDIVMGHAHL-------IINRGLNLTHFDKVAGHFVDSLKEMGVGQ------------ELIDEAAGVLIGVRPLFDPERYKGKVD------------------------------------------- 
 
Ciliate 2/2Hbs 
 
Paramecium caudatum gi|121272|P15160 117aa                       
>Parcau  
----------------------------SLFEQLGG-------QAAVQAVTAQFYANIQADATVATF----FN-------------GIDMPNQTNKTAAFLCAALGGP----------NAWTGRNLKEVHANMG------V-SNAQFTTVIGHLRSALTGAGVAAALV--------------EQTVAVAETVRGDVVTV---------------------------------------------------- 
Paramecium jenningsi gi|2147462|S60030  117aa                            
>Parjen  
---------------------------MTLFEQLGG-------EAAVTAVTTQFYANIQADATVANF----FN-------------GINMADQTNKTASFLCAALGGP----------KAWGGRNLKEVHANMG------V-TNAQFTTVIGHLRSALTSAGVAADLV--------------EQTVAVAETVRGDVVTA---------------------------------------------------- 
Paramecium multimicronucleatum gi|2147463|S60031 118aa                
>Parmul  
---------------------------MTLFEQLGG-------EAAVHAVTTQFYANIAADATVANF----FN-------------GINMPTQTDKTAAFLCAALGGP----------NAWAGRNLKEVHANMG------V-TNAQFTTVIGHLRSALTGAGVAAALV--------------EQTVAVAETVRGDVVTVA--------------------------------------------------- 
Paramecium triaurelia gi|7428636|S60032 117aa  
>Partri  
---------------------------MTLFEQLGG-------EAAVTAVTTQFYANIQADATVANF----FN-------------GINMADQTNKTASFLCAALGGP----------KAWGGRNLKEVHANMG------V-TNAQFTTVIGHLRSALTSAGVAADLV--------------EQTVAVAETVRGDVVTA---------------------------------------------------- 
Tetrahymena pyriformis gi|121274|P17724  121aa               
>Tetpyr  
-----------------------MNKPQTIYEKLGG-------ENAMKAAVPLFYKKVLADE-RVKHF---FK-------------NTDMDHQTKQQTDFLTMLLGGP----------NHYKGKNMTEAHKGMN------L-QNLHFDAIIENLAATLKELGVT--------------------DAVINEAAKVIEHTRKDMLGK---------------------------------------------- 
Tetrahymena thermophila gi|417052|Q03459 121aa                
>Tetthe  
-----------------------MRKQPTVFEKLGG-------QAAMHAAVPLFYKKVLADD-RVKHY---FK-------------NTNMEHQAKQQEDFLTMLLGGP----------NHYKGKNMAEAHKGMN------L-QNSHFDAIIENLAATLKELGVS--------------------DQIIGEAAKVIEHTRKDCLGK---------------------------------------------- 
 
Plant 2/2Hbs 
 
Arabidopsis thaliana GLB3 gi|18418064|NP_567901.1 175aa                        
>Arabid  
-----------------DQAEAFAIDESNLFDKLGL--------QTFINLSTNFYTRVYDDE-EEWFQSI-FS-------------NSNKEDAIQNQYEFFVQRMGGP------PLYSQRKGHPALIGRHRPFP------V-----THQAAERWLEHMQNALDDSVD-------------QDSKIKMMKFFRHTAFFLVAGNELKNQN------------------------------------------- 
Datisca glomerata 2/2Hb gi|31559437|CAD33536.1  169aa                            
>Datisc  
-----------------KQEDAFAIDNTNLFQKLGL--------QTFVNLSTNFYNRVYDDE-EEWFRSI-FA-------------SSKKEDAIQNQYEFFVQRMGGP------PLYSRRKGHPALIGRHRPFP------V-----THQAAERWLHHMLLALDSTPD-----------IDVDSKVKMINFFRHTAFFLVAGDELKNQN------------------------------------------- 
Glycine max 2/2Hb gi|44888958|AAS48191.1 (172aa,15-156)               
>Glycin  
-----------------SIADAFAIDEANLFHKLGL--------QTLVNLSTNFYNRVYDDE-QEWFRSI-FA-------------NSDKQNAIQNQIEFLVQRMGGP------TLYSQRRGHPALIARHRPFP------L-----THEAANRWLHHMGQALDSTSA-----------IDDDSKIKLINFFRHTAYFLVAGVEHKDQN------------------------------------------- 
Hordeum vulgare 2/2Hb gi|14165165|AAK55410.1 171aa                            
>Hordeu  
-----------------AAADAFAIDEVNVFEALGG------TPQPFVDLSTNFYTRVYEDE-EEWFREI-FS-------------GSKKEDAIQNQYEFLVQRMGGP------PLFSQRRGHPALIGRHRPFP------V-----THRAAERWLHHMQQALETTQS-----------INPDTKTKMMNFFRHTAYFLVAGNEMTRQT------------------------------------------- 
Oryza sativa 2/2Hb gi|50725383|BAD32857.1 (172aa,15-158)                  
>Oryza  
-----------------AAGDAFAIDDGNVFEALGG------TTQPFVDLSTNFYTRVYEDE-EEWFRQI-FA-------------GSKKEDAIRNQYEFLVQRMGGP------QLFSQRRGHPALIARHRPFP------V-----THQAAERWLHHMQQAVDTTDS-----------IDAATKTKMMYFFRHTAYFLVAGNEMTRQG------------------------------------------- 
Triticum aestivum 2/2Hb gi|27085257|AAN85433.1 171aa                            
>Tritic  
-----------------AAADAFAIDEVNVFEALGG------TPQPFVDLSTNFYTRVYEDE-EEWFPEI-FS-------------GSRKEDAIQNQYEFLVQRMGGP------PLFSQRRGHPALIGRHRPFP------V-----THQAAERWLHHMQQALETTES-----------INPDTKTKMMIFFRHTAYFLVAGNEMTRQT------------------------------------------- 
Zea mays 2/2Hb gi|27085257|AAN85433.1  171aa 
>Zeamay  
-----------------AAADAFAIDDVNIFEYLGG------TPQPFVDLSTNFYTRVYEDE-EEWFREI-FG-------------GSKKEDAIQNQYEFLIQRMGGP------PLFSQRRGHPALIGRHRPFL------V-----THRAAERWLHHMQQALDATES-----------IDVDSKTKMMNFFRHTAYFLVAGNEMTRQQ------------------------------------------- 
 
Thalassiosira pseudonana scaffold_18:64010:64489 160aa 
>Thapse2  
-----------------QSLLATTSLTPTLLERIGG-------SSGFITLSTLFYNRVFNDKANPW-----FLGI---------FATSTKDEAIDNQFRFLVQTFGGE-----ELYRQKKGKYTRLVGRHANYQ------I-----QIAAAERWVVHMEGAIDEHEALVDDEE-------ARECLKLYFRYTAFYIVVASEFMRDDQ-------------------------------------------- 
 
GCSs 
 
Bacillus subtilis Firmicutes gi:37927254|NP388919   433aa  (40) 
>BacsubGCS  
----------------VRLGDAELYVLEQLQPLIQE---------NIVNIVDAFYKNLDHE-SSLMDI---INDHSS------------VDRLKQTLKRHIQEMFAGVID------DEFIEKRNRIASIHLRIGL-----L-----PKWYMGAFQELLLSMIDIYEAS------------ITNQQELLKAIKATTKILNLEQQLVLE-------------------------------------------- 
Acidiothiobacillus ferrooxidans  Gammaproteobacteria TIGR243159|contig:10428  880aa  (13) 
>AciferGCS  
----------------LGLQDSDFQVIDRYRDALDK---------EASALAHAFYDYLLSH-PATAAV---FRDFSSA----------RLDALIQKQTEHAKGLLVSRLD------RPWRESMRKIGALHHHLGIGPSW-I------AGAYILYWRHWQKILQVDVVA----DRGEEAAAAVDERDLLRDALFRLLVGDLMVQLEGY-------------------------------------------- 
Agrobacterium tumefaciens  Alphaproteobacteria   gi|15888368|NP_354049    499aa  (18) 
>AgrtumGCS  
----------------LGLGHGERQNLSDMKGVITG---------SLDASLDRFYTKVRAV-PETAKF---FSSEAHI-------HHAKSMQLKHWSRIASGTFNEDYTN-----------AVTAIGRTHARLGLEPRWYI-------GGYALMLDGIVKAVIESMWP----RGLLAKGGSDRVKDALSATIKAALLDMDYSISVYL-------------------------------------------- 
Azotobacter vinelandii   Gammaproteobacteria   gi|23104391|ZP_00090857  472aa  (23)  
>AzovinGCS  
----------------LLLGQFPAPVVAQIRELATT---------HQSELPGYFYEQMLQDE-QAML----FLTHE-----------QVKSRLHGTLRQWIVSVFSMSDDDAALQ--ALIAQQKQIGEIHARIKIPIHLVL-------RGARHLRERLFVLLRESDI---------PRQRKLFGQRLISETVDLAMEIMSRAFSDAY-------------------------------------------- 
Bacillus anthracis   Firmicutes    gi|30265443|BA5673       434aa  (42)  
>BacantGCS  
----------------LHISKEDLQIVKVLQPFIYE---------EIDWITEKFYANITKQ-PNLITI---IERYSS------------IPKLKQTLKTHIKELFSGDMH------EDFIEQRVKIAKRHVQIGLHRKW-Y------TAAYQELFRSIMKILKTQVP----------ESDFSYSINVINKLFTLEQELVIAAYESKY-------------------------------------------- 
Bacillus cereus      Firmicutes   gi:30023454|NP_835085    434aa  (42)  
>BaccerGCS  
----------------LHISKEDLQIVKVLQPFIYE---------EIDWITEKFYSNITKQ-PNLITI---IERYSS------------IPKLKQTLKTHIKELFSGDMH------ENFIEQRVRIAKRHVQIGLHRKW-Y------TAAYQELFRSIMKILKTSSD--------YSAAEFSYSINVINKLLTLEQELVIASYESEY-------------------------------------------- 
Bacillus halodurans  Firmicutes    gi|15613068|NP_241371    441aa  (44)  
>BachalGCS  
----------------IHLTLDDLKRMKALQPLVEE---------NMEVLADAFYSNIIKQ-PNLNEI---IETHSS------------VERLKETLKQHILEMFNGEID------QAFLQKRLQIAQAHVRIGLQTKW-Y------VSAFQQLTDSLIQLLEQSSD--------YSAAEIVLATRSLLKLLNLEQQLVLEAYENKR-------------------------------------------- 
Bacillus thuringiensis Firmicutes      gi|49481265|YP_039413    433aa  (41)  
>BacthuGCS  
----------------LHISKEDLQIVKVLQPFIYE---------EIDWITEKFYTNITKQ-PNLITI---IERYSS------------IPKLKQTLKTHIKELFSGDMH------EDFIEQRIKIAKRHVQIGLHRKW-Y------TAAYQELFRSIMKILQTKIT---------TIDDFSYSINVINKLFTLEQELVIAAYESEY-------------------------------------------- 
Bordetella bronchiseptica   Betaproteobacteria  gi|33600945|NP_888505    475aa  (13)  
>BorbroGCS  
----------------DTCAHYSPHEWAAARNVVTA---------NKAALADYFYECMLAD-PNAAF----FLS-----------DQLVKTKLHASMQDWLESVYAAAPTEEY---ERTVAFQRKVGEVHARIDIPVHL-V------MRGACALIRRICELLDRDAS-------LSAAQAAATCRYVADVTMTAVEMMCHAYSVSHD-------------------------------------------- 
Bordetella pertussis  Betaproteobacteria gi|33594381|NP_882025     475aa  (69)  
>BorperGCS  
----------------DTCAHYSPHEWVAARNVVTA---------NKAALADYFYECMLAD-PNAAF----FLS-----------DQLVKTKLHASMQDWLESVYAAAPTEEY---ERTVAFQRKVGEVHARIDIPVHL-V------TRGACALIRRICELLDRHYR-------KDPKRAAATCRYVADVTMTAVEMMCHAYSVSHD-------------------------------------------- 
Burkholderia fungorum   Betaproteobacteria  gi|22984913|ZP_00030046  724aa  (22)   
>BurfunGCS  
----------------HLYSQARASALTSLTEVLRH---------NAVEIVKRFYDGLIRL-PKSKHT---LAA----------LSEHELQHLKTQQIQNLYALASPDLT-----AMDHRTMALRVGRIHAIVGLEWEDLI----RSRGILSAAIHDTLDTTVHGIAL-------AVLGRRLTQDLAWQTEAYQRLQTSRQDVLMRV-------------------------------------------- 
Carboxydothermus hydrogenoformans  Firmicutes  TIGR246194|CONTIG:4013 251aa  (17)  
>CarhydGCS  
----------------LNLTAEDLQLMAEFKELFIQ---------KAQEFVNKFYQHLTKF-PYLQEL---IKK------------HSTVEKLSKTQAEYFISLTSEKID------ADYIKNRLAVGKKHMEIALYPNWYI-------GAYRLYYEVVGELVARKYS-----------PGTELYFKAVNAFYKRINFDIQLAIENYI-------------------------------------------- 
Caulobacter crescentus    Alphaproteobacteria  GI|16124683|NP_419247    537aa  (17)  
>Caucre1GCS  
----------------MGIDDKARSALRDLRPVIR---------AEIGKALDNFYGKVRAT-PETRKF---FSD------------DRHMNAASSRQQAHWGVIAEGQFS------DDYVQAVRAIGQTHARIGLEPRWYI------GGYAVVGDHLVRAVIDSELK--GLFMEKKAKKAGEAVAALMKAIFLDMDFAISIYLETLE-------------------------------------------- 



Caulobacter crescentus    Alphaproteobacteria  GI|16126556|NP_421120    555aa  (55)  
>Caucre2GCS  
----------------MRFDERSRAHLRAIKPVID---------AEIGAALGQFYSQVRLF-PDTRVK---FRD------------DGHMAGAERAQAAHWRRIAEAGYG------ESYVRDVERIGRSHADADIAPQWYI------GGYAVVVEEVMRALVAKRAK-GLFNSAKSDAELADGLSALIKAAFLDMDLSVSTYIDVLL-------------------------------------------- 
Chromobacterium violaceum    Betaproteobacteria    gi|34495694|NP_899909    375aa  (25)  
>Chrvio1GCS  
----------------FALAPRDEMLLRAAGNLVES---------HLEELVTRFYELQTST-PEIALL---IGDA------------DTLQRLRSAQRRYVVDLFSGIY------DLEYVNIRLRIGLVHKRIGVEPK--L--------YLAAVDSLKFLLAEKLTE-LIPDAEVRLHTLQALDKLMMFDVALVFETYIRSLVAEIE-------------------------------------------- 
Chromobacterium violaceum    Betaproteobacteria    gi|34496333|NP_900548    295aa  (15)  
>Chrvio2GCS  
----------------FAIQEDDLKRVRAMGEAVLP---------RLDEAMDRFYEWLPSL-PEYEGL---FARP------------SALRNAREAQAAYWRSFFSGVV------DAAYLAERVCAGETHARIGLP----L------SSYFAGVNYAFTLFCGYLKS---------GSRETASQTLLSTAKLLHMDTALVVETYSRL-------------------------------------------- 
Desulfitobacterium hafniense Firmicutes   gi|23118817|ZP_00102172  157aa  (15)  
>DeshafGCS  
----------------LKLEQDQLLLLKEFKPVMEQ---------DVDQIVDQFYAHITKI-SQLNGI---IKEF------------SSVERLRGLQRNYLLSIFPDVI------DEGYIMSRIRIGDVHKRINLPPFVYL-------SSYQTFFDLILPRIFAHYR--------KKPEQALRLSLAVLRIFSFDQQVVMASYI----------------------------------------------- 
Desulfotalea psychrophila  Deltaproteobacteria    gi|51244053|YP_063937    363aa  (24)  
>DespsyGCS  
----------------LFFTDEDVQVLVSLKEVVSE---------NIEEIVEAFYERVIPFD-EMDGV---IGDA------------ETLRRLKNYQRSYIKTLFAGQY------DEEYVHSRLRVGVVHKRIG------V-----EPKFYISAIHTLLTILREIIT----KNSSNDCQACVRNLRAVEKIIMFDLSLTFDTYINSL-------------------------------------------- 
Erwinia carotovara  Deltaproteobacteria  gi|50120615|YP_049782    442aa       
>ErwcarGCS  
-----------------MIATTSQQSFNLLRTLAVQ---------KASDFADEFYIYMLKDQ-EASL----FLSS-----------QQVHDRLHGSMSKWIADILTNTGDS----LADLINHQKKIGQIHARIGIPVD--L-----VERGARRLKWHLYEHIAQVAD-----DKALCFDAMRFASISMDIAIEIMSKTYSQSHDLAA-------------------------------------------- 
Escherischia coli  Gammaproteobacteria  gi|15801648|NP_287665    460aa  (13)  
>EsccolGCS  
----------------GLVEQADPPIRAKAAEIAVA---------HAHYLSIEFYRIVRID-PHAEE----FLSN-----------EQVERQLKSAMERWIINVLSAQVDD----VERLIQIQHTVAEVHARIGIPVE--I-----VEMGFRVLKKILYPVIFHAKC------------EKARKLQVYHFSINSIDIAMEVMTRAFT-------------------------------------------- 
Exiguobacterium Firmicutes  gi|45532973|ZP_00183969  430aa  (37)  
>Exiguo1GCS  
----------------IDLTVEDLQIVRLIRHDVAE---------WMPQMVDAFYAELVRV-PELKQL---IERH------------STLERLKGTLAKHILQMFDGQV------TPDYINVRKRIADRHVRIGLQNKWYI-------AAFQKVLNVLSRQIEDSTLPES--EQVRIVRSAGKLFNLEQQIVLTMYEEMVDAERQTV-------------------------------------------- 
Exiguobacterium Firmicutes  gi|46113120|ZP_00182337  425aa  (30)  
>Exiguo2GCS  
----------------MGYTEEHLQTLKAMAPVVNS---------ILDEVLEQVLDHLLLH-PEMVQI---AQTS------------STRERLKKVFADYFGSLLTGNM------DDKFLAMRTRMGKTHNRNFVPVTWFI-------ASYAAFNTLLIPKIVEHFQHEPA--------QLTNAILALNHAMNLDAQIVTSQYVDAR-------------------------------------------- 
Geobacter metallireducens  Deltaproteobacteria  gi|48844286|ZP_00298606  300aa  (11)  
>GeometGCS  
----------------YLFGDEDAETLKSLLSIAQA---------NRELMIEDFYDYLLGI-PETAA----FLQ-----------DDTVLQRLKLSHGGWFVNLFRGVY-------DNQYHDLQRVGHVHVKIGLNAHF-V------NAAMQKVRRFAVGMIRENFPDRD-----ERRKKTEAVEKILDINLDIMTASYIEEELKKV-------------------------------------------- 
Geobacter sulfurreducens   Deltaproteobacteria  gi|39998400|NP_954351    300aa  (11)  
>GeosulGCS  
----------------YRFTDEDAELLGSLFPLAET---------NKERLADQFYDYLLGI-PETAE----FLK-----------EDLVLQKLKQTHQDWFVSLFAGSY------DNRYIHNLQKIGHAHVRVGLNAHY-V------NVAMNVVRQFTLSIIQHLQSPSD------RRQRREAVEKILDINLDIMSASYREEEMRKF-------------------------------------------- 
Haloarcula marismortui Euryarcheota  gi|55229828|AAV45247     497aa  (44)  
>HalmarGCS  
----------------TGFDGSDVDNLTAMADETNA---------RAEAVVDDFYDHLQSFD-ETVEI---FGRS-----------TKSVDQLKNTQTQYLRDLVAGTY------DKQYFENRARIGKIHDMLDLGPKIYL-------GAYSIYFEHFLRTIVEDLQSG-----------DAARDEALEEMQSRALSVFKLLNLDQQ-------------------------------------------- 
Halobacterium salinarum Euryarcheota   gi:15790497|NP_280321    489aa  (39)  
>HalsalGCS  
----------------TGIDDDTMAALAAEQPLFEA---------TADALVTDFYDHLESYE-RTQDL---FAN-----------STKTVEQLKETQAEYLLGLGRGEY------DTEYAAQRARIGKIHDVLGLGPDVYL-------GAYTRYYTGLLDALADDVVAD----------RGEEAAAAVDELVARFLPMLKLLTFDQQ-------------------------------------------- 
Magnetococcus sp.MC-1 Unclassified proteobacteria gi|48832082|ZP_00289126507  (20)  
>Magnet1GCS  
----------------VGFTEKDASILKKLRPVAAK---------HATAVVNTFYTRLSGFA-HLEKI---IGG-----------AGSSVERLKRTQEEYLVQLFDGEY------GRDYFVRRWRIGQIHNKIGLEPDWYL-------GGYSLYRQLLLPILLDKITTID---------DVQRAMAAIDKILTLDSELAIGSYIDAV-------------------------------------------- 
Magnetococcus sp.MC-1 Unclassified proteobacteria   gi|22998615|ZP_00042662  467aa  (14)  
>Magnet2GCS  
----------------DIYLGVDAEKVNFIGDLIKD---------RLNQTVERFYIELLEVESARFF----LDS------------ALVKERLHGSLTEWLQMLFSHKD---DDTLEQMFAFQKNIGNVHARINIPMHLVV-------EGMRILRREIICFLSKYSPGTE---------LLVDLVVLVGEVLDHNLSLINESYVRNN-------------------------------------------- 
Magnetospirillum magnetotacticum Alphaproteobacteria gi|23014982|ZP_00054774  443aa  (11)  
>Magspi1GCS  
----------------LQIDEDTKRALREFREVLSR---------HIDGVLDTFYRHVSNN-PATAKM---FAN------------PDRMAHARSMQKKHWMESVFLGQ-----FDDRYFAQVTEIGKVHQRIGLDPKWYT-------AGYCFVLNMVIGVAVEGSLYSD--------ELTQVLAAVNKAAFLDMDLATSVYIETNT-------------------------------------------- 
Magnetospirillum magnetotacticum Alphaproteobacteria gi|23014248|ZP_00054075  732aa  (35)  
>Magspi2GCS  
----------------LRLDDDAISTVKSVRQMVES---------SLPGIADGFYAHLMQW-PALKAL---LGG------------GAKIGHLKETQQAHWASLFSGRF------DDDYFTRAVAIGAAHERIGLEVNWYL------GGYCFVLEKLMAELAKGLRSEA----------FPQMAGAVLRAAFLDMDLAISTYIEHGE-------------------------------------------- 
Moorella thermoacetica Firmicutes      gi|49235973|ZP_00330036  245aa  (13)  
>MootheGCS  
----------------LTLSEAELGLMEAEKEIFIK---------EADAVVKTFYDHLLQY-PYLENM---IKQH------------STLERLTQTQKAYFISLTAPRI------DGEYISGRLRIGKKHQKIGLYPKWYL-------GAYRIYLSEIRRVIWHYHADDP-----------DLCLRLLEAFTKRIIFDMQLAIENYI-------------------------------------------- 
Novosphingobium aromaticivorans Alphaproteobacteria  gi|48849793|ZP_00304036  481aa  (17)  
>NovaroGCS  
----------------FNIDHKDFERFPHIAKVLEN---------YAPPALDKLYDQIATT-PETASF---FGS------------RQAMRHARDKQIEHWAGMFSGRA------DRSYFESAERIGNVHARIGLEPGWYI-------GGYAMVLEQVINAMFSGIGGIL-----GAKRTARSVGSLVKMALLDMEVALSTYFRAEE-------------------------------------------- 
Rhodobacter sphaeroides  Alphaproteobacteria         gi|46192658|ZP_00207372  341aa  
>RhosphGCS  
----------------------------------MN---------EAVGRALDRFHERMRQT-SAAG----FFAD-----------ATHMDSAKSRQARHWARLASGEI------DAAYVEEAVRVGRTHARIGLEPRWYL------GGYALILEEIVQTMLPRMAGRGF-FGRRRATRAAHALGYIVKVALLDMDYGVSTYFDAVQ-------------------------------------------- 
Rhodospirillum rubrum  Alphaproteobacteria gi|22966565|ZP_00014161  442aa  (11)  
>RhorubGCS  
----------------LKADARLTEDLNEIHPLMVS---------MIDDLLGEFYDTVSRT-PELYAM---FGS------------AQSVERARLAQRRHWVEVLFKGD------WKAHASQAQRIGKAHVDRGITPS--I-----YFAAYSHVLCGLTGRMAQDNFPD---PEELARGLRAAIRAVYIDMLAVLDVYFAEERDRAS-------------------------------------------- 
Shigella flexneri Gammaproteobacteria  gi|24113095|NP_707605    381aa  (13)  
>ShifleGCS  
----------------GLVEQADPLIRAKAAEIALA---------HAHYLSIEFYRIVRID-PHAEE----FLS-----------NEQVERQLKSAMERWIINVLSAQV----DDVERLIQIQHTVAEVHARIGIPVE--I-----VEMGFRVLKKILYPVIFDASL------------SAAQKLQVYHFSINSIDIAMEVMTRAFT-------------------------------------------- 
Silicibacter sp. TM1040  Alphaproteobacteria  gi|52011617|ZP_00338974  308aa  (25)  
>Silici1GCS  
----------------FDITPADQERVRSLAPIADH---------VGEEIIADFYAHILRFE-DAAQQ---FAD------------DTQIERVKRGQKKYFQELINAEL------DESYAEERKRIGGIHERAGITPTLYV------GSYAYYLQRLSQSILENGKE------------DPHKLFGLVLSMMKIAHYDMALALETYV-------------------------------------------- 
Silicibacter sp. TM1040  Alphaproteobacteria gi|52008958|ZP_00336325  485aa  (11)  
>Silici2GCS  
----------------YDLDGANQALLQKRAKMILG---------LLPEVLDHFYDRVGRE-PEMAAF---FKT------------EAMMERAKGEQLQHWSRLFSGDF------GEDYIQSARNIGRVHTRIGLPFS-FF------NAGYAHANAHIQALILKRHSG---GLMRRATETHALLGVLSRAMALDIQLIFDAHAEAMQ-------------------------------------------- 
Silicibacter sp. TM1040  Alphaproteobacteria  gi|52008710|ZP_00336080  487aa  (12)  
>Silici3GCS  
----------------FGLGEEDRSSIVGMAPLVER---------HIDAVLDDFYDLCLSR-PETKGY---FPT------------EQIVAHAKAAQRAHWVKLFSGRF------DDSYMSSADKVGRVHFEVDLPFHLFL-------GGYATVGDRILKVVLTQKNG-----WRGTKARMKQARALQRLILFDCERVIAGYIDAQL-------------------------------------------- 
Sinorhizobium meliloti Alphaproteobacteria gi|15964389|NP_384742    533aa  (23) *REMOVED INSERT YAERVKVLADTES  
>SinmelGCS  
----------------AGLDEDACALLRDHRQALSP---------RIELALRALSHRLQAS-PDAARH---FDSD---------RQIDRLHDLQSSHWNVLTDARFDGLRMGLDP--RWQIASHAIVLEHLILGAIEDAWP-------KSILSLGKARRRELRDLV------------AALVRAAFVDTEIAVSLRFNALRQQHQRQ-------------------------------------------- 
Thermosynechococcus elongatus Cyanobacteria gi|22299532|ref|NP_682779   194aa  (24)  
>TheeloGCS  
----------------RVQLTDEDKSLLAEAAPWGK--------EIAPQMADTFYDYLGRDE-EMNAI---LNAT-----------EGRIHRLHQTFVDWFYEMFTGMDS-WG---KAYAERRWKIGLVHVRIG------I--------GPQHVVPAMAVVVNAVRQK----------LREANKSEALSDALGKICMIDLAFIEQAY-------------------------------------------- 
Thermus thermophilus Deinococcus/Thermus  gi|46199407|YP_005074   203aa  (32)  
>ThetheGCS  
----------------RTGFTEAHAALLRELGEVMV--------PIAHEVALAFYDYLGRD-PELGAL---LHAE-----------PGRVERLYRTFARWYGELFSGVY------DRAYAERRRRIGLVHARLG------I--------GPRAMIPAMGIVQELSLEH------MRMALRGHEVYSAVEAFEKLVAMEVALIEESYL-------------------------------------------- 
Vibrio vulnificus  Gammaproteobacteria gi|27366532|NP_762059    306aa  (20)  
>VibvulGCS  
----------------HDLTEADLALIRKFGQIMVP---------KLDEYVKHFYDWLRNT-PEYEQY---F---------------GDAQKLQRVQDSQVRYWKTFFDARI----DSAYLERRDVGEIHARVGLP----L-------PTYFAGMNISMVIFTKRMYD------TVHGIAYSSLVTAFTKLLHLDTTIVVDTYSRLI-------------------------------------------- 
 
Pgbs 
 
Aeropyrum pernix Crenarcheota gi|14600601|NP_147118    195aa  (30)  
>AerperPgb  



-----------------VMLGEKDVMYLKKACDVLK--------DQVDEILDLWYGWVASNE-HLIYY---FSNP--------DTGEPIKEYLERVRARFGAWILDTTC---RDYNREWLDYQYEVGLRHHRSKKGVTDGV-----RTVPHIPLRYLIAFIYPITATI-KPFLAKKGGSPEDIEGMYNAWFKSVVLQVAIWSHPYTK-------------------------------------------- 
Chloroflexus aurantiacus Chloroflexi  gi|22974473|ZP00020712   227aa  (63) 
>ChlaurPgb  
-----------------VLWTAEDEQYLRMAGEVLG--------DQVDAILDLWYGFVASH-AHLVYY---FTGS--------D-GQPIADYLSRVRQRFGQWILDTCR---RPYDQDWLNYQMEIALRHYRTKKNQTDGV-----QSVPMIPLRYMIAFIYPITATI-REFLARKGHSAAEVDRMHQAWFKSIVLQVTLWSYPYTR-------------------------------------------- 
Rubrobacter xylanophilus Actinobacteria gi|46106825|ZP_00200180 196aa    (32)  
>RubxylPgb  
-----------------VLFTGEDERYLRMAGEVLE--------GRLDELLDVWYGFVADH-SHLVYY---FSSP--------E-GEPIQEYLERVRERFKRWVLDACR---RPYDQEWLDYQQEIALRHTREKKNRTDGV-----EAPEEVSLRYMISFIYPITATV-RPFLEEGGRPAEDVEKMHQAWFKAVVLHVTLWSQPYAR-------------------------------------------- 
Methanosarcina acetivorans Euryarcheota gi|20091705|NP_617780   195aa  (31)   
>MetacePgb  
-----------------VMFTAEDEEYIQKAGEVLE--------DQVEEILDTWYGFVGSH-PHLLYY---FTSP--------D-GTPNEKYLAAVRKRFSRWILDTCN---RSYDQAWLDYQYEIGLRHHRTKKNQTDNV-----ESVPNIGYRYLVAFIYPITATM-KPFLARKGHTPEEVEKMYQAWFKATTLQVALWSYPYVK-------------------------------------------- 
Methanosarcina barkeri Euryarcheota gi|48837815|ZP_000294773195  197aa  (31)  
>MetbarPgb  
-----------------VMFTEEDEKYLKKAGEVLE--------DQVEEILDTWYGFVGSH-PHLLYY---FTSP--------D-GTPNEEYLAAVRKRFSKWILDTCN---RNYDQAWLDYQYEIGLRHHRTKKNRTDNV-----ESVPNINYRYLVAFIYPITATI-KPFLARKGHTSEEVEKMHQAWFKATVLQVALWSYPYVK-------------------------------------------- 
Thermobifida fusca   Actinobacteria  gi|48836482|ZP_00293478   197aa  (33)  
>ThefusPgb  
-----------------VMFTSADEEALRMAGDVLE--------DQVEDVLDVWYGFVADH-PHLLAY---FSTP--------D-GHPIQEYLDRVRERFGQWILDTCR---RPYNQEWLDYQQEIALRHTPEKKNVTDNA-----NSVDNIPLRYVIAFIYPVTATL-RPFLAKKGHSADQVEAMYQAWFKSVTMQIALWSQPYTR-------------------------------------------- 


